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(54) Title: FUNGICIDAL CYCLIC AMIDES 

(57) Abstract 

Compounds of Formula (I), and their N-oxides and 
agriculturally suitable salts, are disclosed which are useful 
as fungicides, wherein G is selected from the group (G-l), 
(G-2), (G-3), (G-4), and (G-5). A is N or CR !4 ; B is O; S; 
or NR 5 ; each W is independently O; S; NH; N(Ci-Ce alkyl); 
or NO(Ci-Q>alkyl); X is H; Ci-Cealkyl; Ci-C 6 haloalkyI; 
C3-Q>cycloalkyl; cyano; NH 2 ; NHR 1 ; NCCi-CfcalkylJR 1 ; 
NH(Ci-C6alkoxy); or N(Ci-C6alkoxy)R 1 ; and E, X 1 , R 1 , 
R 2 , R 5 , R 14 , Y, and Z are as defined in the disclosure. 
Also disclosed are compositions containing the compounds 
of Formula (I) and a method for controlling plant diseases 
caused by fungal plant pathogens which involves applying 
an effective amount of a compound of Formula (I). 
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TITLE 

FUNGICIDAL CYCLIC AMIDES 
BACKGROUND OF THE INVENTION 
This invention relates to certain cyclic amides, their iV-oxides, agriculturally 
5 suitable salts and compositions, and methods of their use as fungicides. 

The control of plant diseases caused by fungal plant pathogens is extremely 
important in achieving high crop efficiency. Plant disease damage to ornamental, 
vegetable, field, cereal, and fruit crops can cause significant reduction in productivity and 
thereby result in increased costs to the consumer. Many products are commercially 
10 available for these purposes, but the need continues for new compounds which are more 
effective, less costly, less toxic, environmentally safer or have different modes of action. 
WO 85/01939 discloses tetrazolones of Formula i as herbicides: 



X 2 




R 

i 

wherein 
15 WisOorS; 

R is alkyl, haloalkyl, alkoxyalkyl, alkylthioalkyl, cyanoalkyl, haloalkoxyalkyl, 

trifluoromethylthio, alkenyl, or haloalkenyl; 
one of X 1 and X 2 is F, CI, or Br and the other is F, CI, Br, alkyl, or haloalkyl; or 
when X 1 is F, CI, or Br, X 2 may be selected from the substituents above and 
20 nitro; and 

Z is H; F; CI; Br; cyano; nitro; alkyl; alkyl substituted with F, CI, Br, or alkoxy; and 
alkynyL 

However, no utility as fungicides is alleged and the cyclic amides of the present 
invention are not disclosed therein. 
25 U.S. 5,108,486, U.S. 5,064,845, U.S. 5,138,068, U.S. 4,059,703, U.S. 5,035,740, 

EP 679,643 and 7. Heterocyclic Chem. (1988), 25, 1307-1310 teach various heterocyclic 
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2 

compounds including 1,2,4-triazolinones, pyrazolinones, tetrazolinones and tetrazoles. 
The cyclic amides of the present invention are not disclosed in any of these publications. 

SUMMARY OF THE INVENTION 
This invention is directed to compounds of Formula I including all geometric and 
5 stereoisomers, /V-oxides, and agriculturally suitable salts thereof, agricultural 
compositions containing them and their use as fungicides: 



wherein 

10 G is selected from the group 



I 

G 

I 




15 



N — N , and 



G-4 G-5 




E is selected from: 

i) 1 ,2-phenylene optionally substituted with one of R 3 , R 4 , or both R 3 and 
R 4 ; 

ii) a naphthalene ring, provided that when G and Y are attached to the same 
20 ring, then G and Y are attached to adjacent ring members, the naphthalene 

ring optionally substituted with one of R 3 , R 4 , or both R 3 and R 4 ; and 

iii) a ring system selected from 5 to 12-membered monocyclic and fused 
bicyclic aromatic heterocyclic ring systems, each heterocyclic ring system 
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containing 1 to 6 heteroatoms independently selected from the group 
nitrogen, oxygen, and sulfur, provided that each heterocyclic ring system 
contains no more than 4 nitrogens, no more than 2 oxygens, and no more 
than 2 sulfurs, each fused bicyclic ring system optionally containing one 
5 nonaromatic ring that optionally includes one or two Q as ring members and 

optionally includes one or two ring members independently selected from 
C(=0) and S(0) 2 , provided that G is attached to an aromatic ring, and when 
G and Y are attached to the same ring, then G and Y are attached to adjacent 
ring members, each aromatic heterocyclic ring system optionally substituted 
10 with one of R 3 , R 4 , or both R 3 and R 4 ; 

A is N or CR 14 ; 

BisO;S;orNR 5 ; 

each W is independently O; S; NH; N(C r C 6 alkyl); or NO(C r C 6 alkyl); 

X is H; C r C 6 alkyl; C r C 6 haloalkyl; C 3 -C 6 cycloalkyl; cyano; NH 2 ; NHR 1 ; 
15 N(C r C 6 alky^R 1 ; NH(C r C 6 alkoxy); or N(C r C 6 alkoxy)R 1 ; 

X I is C r C 6 alkoxy; C r C 6 haloalkoxy; C 2 -C 6 alkenyloxy; C 2 -C 6 haloalkenyloxy; 

C2-C5 alkynyloxy; C 2 -C 6 haloalkynyloxy; C 3 -C 6 cycloalkoxy; C 1 -C 6 
alkylthio; Cj-Cg haloalkylthio; C 2 -C 6 alkenylthio; C 2 -C 6 haloalkenylthio; 
Qr c 6 alkynylthio; C 2 -C 6 haloalkynylthio; C 3 -C 6 cycloalkylthio; C r C 6 

20 alkylsulfinyl; C r C 6 haloalkylsulfinyl; C r C 6 alkenylsulfinyl; C r C 6 

haloalkenylsulfinyl; C 2 -C 6 alkynylsulfinyl; C 2 -C 6 haloalkynylsulfinyl; C3-C5 
cycloalkylsulfinyl; C r C 6 alkylsulfonyl; C r C 6 haloalkylsulfonyl; C 2 ~C 6 
alkenylsulfonyl; C 2 -C 6 haloalkenylsulfonyl; C 2 -C 6 alkynylsulfonyl; C 2 -C 6 
haloalkynylsulfonyl; C3-C6 cycloalkylsulfonyl; halogen; or X; 

25 each R 1 is independently C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkenyl; C 2 -C 6 

haloalkenyl; C 2 -C 6 alkynyl; C 2 -C 6 haloalkynyl; C 3 -C 6 cycloalkyl; C r C 6 
alkoxy; formyl; C 2 -C 4 alkylcarbonyl; or C 2 -C 4 alkoxycarbonyl; provided that 
when G is G-4, then only one of R 1 can be C]-C 6 alkoxy; 
R 2 is H; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C 6 

30 alkynyl; C 2 -C 6 haloalkynyl; C 3 -C 6 cycloalkyl; C 2 -C 4 alkylcarbonyl; C 2 -C 4 

alkoxycarbonyl; hydroxy; Ci-C 2 alkoxy; or acetyloxy; 
R 3 and R 4 are each independently halogen; cyano; nitro; hydroxy; CyC$ alkyl; 
C r C 6 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; C r C 6 alkynyl; C 2 -C 6 
haloalkynyl; C r C 6 alkoxy; C r C 6 haloalkoxy; C 2 -C 6 alkenyloxy; C 2 -C 6 

35 alkynyloxy; C r C 6 alkylthio; C r C 6 alkylsulfinyl; C r C 6 alkylsulfonyl; formyl; 

C 2 -C 6 alkylcarbonyl; C 2 -C 6 alkoxycarbonyl; NH 2 C(Q); 
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(C r C 4 alkyl)NHC(O); (C r C 4 alkyl) 2 NC(0); Si(R25) 3 ; Ge(R 25 ) 3 ; 
(R 25 )3Si-CsC-; or phenyl, phenylethynyl, benzoyl, or phenylsulfonyl each 
substituted with R 8 and optionally substituted with one or more R 1( *; or 
when E is 1,2-phenylene and R 3 and R 4 are attached to adjacent atoms, R 3 and R 4 
5 can be taken together as C3-C5 alkylene, C3-C5 haloalkylene, C3-C5 

alkenylene or C3-C5 haloalkenylene each optionally substituted with 1-2 
C r C 3 alkyl; 

R 5 is H; C r C 6 alkyl; C x -C 6 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C 6 

alkynyl; C 2 -C 6 haloalkynyl; C3-C6 cycloalkyl; C 2 -C 4 alkylcarbonyl; or C 2 -C 4 
10 alkoxycarbonyl; 

Y is -O-; -S(0) n -; -NR 15 -; -C(=0)-; -CH(OR 15 )-; -CHR 6 -; -CHR 6 CHR6-; 

-CR 6 =CR6-; -OC-; -CHR 15 0-; -OCHR 15 -; -CHR 15 S(0) n -; -S(0) n CHR 15 -; 

-CHR 15 0-N=C(R 7 )-; -(R 7 )C=N-OCH(R 1 5)-; -C(R 7 )=N-0-; -ON=C(R 7 )-; 

-CHR 15 OC(=0)N(Rl5)- ; -CHR 15 OC(=S)N(Rl5)- ; -CHRl 5 OC(=0)0-; 
15 -CHR 15 OC(=S)0-; -CHR 15 OC(=0)S-; -CHR 15 OC(=S)S-; 

-CHR15SC(=0)N(R15)_; -CHR 1 5SC(=S)N(Rl5)- ; -CHR15SC(=0)0-; 

-CHR 15 SC(=S)0-; -CHR 15 SC(=0)S-; -CHR 1 5 SC(=S)S-; 

-CHR 15 SC(=NR 15 )S-; -CHR 1 5N(R 15 )C(=0)N(Rl 5 )-; 

-CHR 15 0-N(Rl5)C(=0)N(Rl5)_ ; -CHR 15 0-N(R 15 )C(=S)N(R 1 5)-; 
20 -CHR 15 0-N=C(R 7 )NRl5- ; -CHRl5o-N=C(R 7 )OCH 2 -; 

-CHR 15 0-N=C(R 7 )-N=N-; -CHR 15 0-N=C(R 7 )-C(=0)-; 

-CHR 15 0-N=C(R 7 )-C(=N-A 2 -Z 1 )-A 1 -; 

-CHR 15 0-N=C(R 7 )-C(R 7 )=N-A2-A 3 -;-CHR 1 50-N=C(-C(R 7 )=N-A 2 -Z 1 )-; 
-CHR 15 0-N=C(R 7 )-CH 2 0-;-CHR 15 0-N=C(R 7 )-CH 2 S-; 
25 -0-CH 2 CH 2 0-N=C(R 7 )-; -CHR»50-C(R 15 )=C(R 7 )-; -CHR 1 50-C(R 7 )=N-; 

-CHR I5 S-C(R 7 )=N-; -C(R 7 )=N-NRl5. ; -CH=N-N=C(R 7 )-; 
-CHR 15 N(R 1 5)-N=C(R 7 )-; -CHR»5N(COCH 3 )-N=C(R 7 )-; 
-OC(=S)NR 15 C(=0)-; -CHR 6 -C(=W 1 )-A 1 -, -CHR 6 CHR6-C(=W 1 )-A 1 -; 
-CR^CR^-QsW^-A 1 -; -CsC-C(=Wl)-A'-; -N=CR 6 -C(=Wl)-A 1 -; or a 
30 direct bond; and the directionality of the Y linkage is defined such that the 

moiety depicted on the left side of the linkage is bonded to E and the moiety 
on the right side of the linkage is bonded to Z; 
Z 1 is H or -A 3 -Z; 
W 1 is O or S; 
35 A 1 is O; S; NR 15 ; or a direct bond; 

A 2 is O; NR 15 ; or a direct bond; 
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A 3 is -C(=0)-; -S(0) 2 S or a direct bond; 

each R 6 is independently H; 1-2 CH 3 ; C r C 3 alkyl; C r C 3 alkoxy; C 3 -C 6 
cycloalkyl; formylainino; C2-C4 alkylcarbonylamino; C 2 ~C 4 
alkoxycarbonylamino; NH 2 C(0)NH; (C 1 -C 3 alkyl)NHC(0)NH; 
5 . (C r C 3 alkyl) 2 NC(0)NH; N(C r C 3 alkyl) 2 ; piperidinyl; moipholinyl; 

1*2 halogen; cyano; or nitro; 

each R 7 is independently H; C^-C^ alkyl; C r C 6 haloalkyl; C r C 6 alkoxy; Cj-Cg 
haloalkoxy; C r C 6 alkylthio; C r C 6 alkylsulfinyl; C r C 6 alkylsulfonyl; C r C 6 
haloalkylthio; C r C 6 haloalkylsulfinyl; C r C 6 haloalkylsulfonyl; C 2 -Cg 
10 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C 6 alkynyl; C 2 -C 6 haloalkynyl; C r C 6 

cycloalkyl; C2-C4 alkylcarbonyl; C 2 -C 4 alkoxycarbonyl; halogen; cyano; 
nitro; hydroxy; amino; NH(C r C 6 alkyl); N(C r C 6 alkyl) 2 ; or morpholinyl; 

each Z is independently selected from: 

i) Cj-CjQ alkyl, C 2 -C\q alkenyl, and C 2 -C 10 alkynyl each substituted with R 9 
15 and optionally substituted with one or more R 10 ; 

ii) C 3 -Cg cycloalkyl, C 3 -Cg cycloalkenyl and phenyl each substituted with R 9 
and optionally substituted with one or more R 10 ; 

iii) a ring system selected from 3 to 14-membered monocyclic, fused bicyclic 
and fused tricyclic nonaromatic heterocyclic ring systems and 5 to 

20 14-membered monocyclic, fused bicyclic and fused tricyclic aromatic 

heterocyclic ring systems, each heterocyclic ring system containing 1 to 6 
heteroatoms independently selected from the group nitrogen, oxygen, and 
sulfur, provided that each heterocyclic ring system contains no more than 4 
nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 

25 nonaromatic or aromatic heterocyclic ring system substituted with R 9 and 

optionally substituted with one or more R 10 ; 

iv) a multicyclic ring system selected from 8 to 14-membered fused-bicyclic 
and fused-tricyclic ring systems which are an aromatic carbocyclic ring 
system, a nonaromatic carbocyclic ring system, or a ring system containing 

30 one or two nonaromatic rings that each include one or two Q as ring 

* members and one or two ring members independently selected from C(=0) 

and S(0) 2 , and any remaining rings as aromatic carbocyclic rings, each 

# multicyclic ring system substituted with R 9 and optionally substituted with 

one or more R 10 ; and 

35 v) adamantyl substituted with R 9 and optionally substituted with one or more 

RlO; 
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each Q is independently selected from the group -CHR 13 -, -NR 13 -, -O-, and 
-S(0) p s 

R 8 is H; 1-2 halogen; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkoxy; C r C 6 
haloalkoxy; C 2 -C 6 alkenyl; C 2 -C^ haloalkenyl; C 2 -C 6 alkynyl; C r C 6 
5 alkylthio; C r C 6 haloalkylthio; C r C 6 alkylsulfmyl; C r C 6 alkylsulfonyl; 

C 3 -C 6 cycloalkyl; C 3 -C 6 alkenyloxy; C0 2 (C r C 6 alkyl); NH(C r C 6 alkyl); 
N(C r C 6 alkyl) 2 ; cyano; nitro; SiR 19 R 20 R 21 ; or GeRl9R20 R 2l ; 
R 9 is H; 1-2 halogen; C r C 6 alkyl; C r C 6 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 

haloalkenyl; C 2 -C 6 alkynyl; C 2 -C^ haloalkynyl; C 3 -C 6 cycloalkyl or C 3 -C 6 

10 cycloalkenyl each optionally substituted with at least one member selected 

from 1-2 halogen, 1-2 Cj-C 3 alkyl, 1-2 Cj-C 3 alkoxy, and one phenyl 
optionally substituted with halogen, C r C 4 alkyl, Cj-Q haloalkyl, C r C 4 
alkoxy, Cj-C 4 haloalkoxy, nitro or cyano; C 2 -C£ alkoxyalkyl; C 2 -C5 
alkylthioalkyl; C 3 -C 6 alkoxyalkynyl; C T C\$ tetrahydropyranyloxy alkynyl; 

15 benzyloxymethyl; C r C 6 alkoxy; C r C 6 haloalkoxy; C 3 -C 6 alkenyloxy; 

C 3 -C 6 haloalkenyloxy; C 3 -C 6 alkynyloxy; C 3 -C 6 haloalkynyloxy; C r C 6 
cycloalkoxy; C 2 ~C6 alkoxyalkoxy; C5-C9 trialkylsilylalkoxy alkoxy; C 2 -C 6 
alkylthioalkoxy; C r C 6 alkylthio; C r C 6 haloalkylthio; C r C 6 alkylsulfmyl; 
C r C 6 haloalkylsulfinyl; C r C 6 alkylsulfonyl; C r C 6 haloalkylsulfonyl; C 3 -C 6 

20 alkenylthio; C 3 -C 6 haloalkenylthio; C 2 -C 6 alkylthioalkylthio; 

C0 2 (C r C 6 alkyl); NH(C r C 6 alkyl); N(C 3 -C 6 alkyl) 2 ; -CCR^NOR 1 ?; 
cyano; nitro; SF 5 ; SiR 22 R 23 R 24 ; or GeR 22 R 23 R 24 ; or R 9 is phenyl, benzyl, 
benzyloxy, benzoyl, phenoxy, phenylethynyl, phenylthio, phenylsulfonyl, 
pyridinyl, pyridinyloxy, pyridinylmethyloxy, pyridinylethynyl, pyridinylthio, 

25 thienyl, thienyloxy, furanyl, furanyloxy, pyrimidinyl, pyrimidinyloxy or 

pyrimidinylthio each optionally substituted on the aromatic ring with one of 
Rll, R 12 or both R" and R 12 ; 
each R 10 is independently halogen; Cj-C 4 alkyl optionally substituted with 1-3 
C r C 3 alkoxy; C r C 4 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C 6 

30 alkynyl; C 2 -C 6 haloalkynyl; C 3 -C 6 cycloalkyl; C 2 -C 6 alkoxyalkyl; C 2 -C 6 

alkylthioalkyl; C 3 -C 6 alkoxyalkynyl; C 7 -C 10 tetrahydropyranyloxy alkynyl; 
benzyloxymethyl; Cj-C 4 alkoxy; CpC 4 haloalkoxy; C3-C5 alkenyloxy; 
C 3 -C5 haloalkenyloxy; C 3 -C6 alkynyloxy; C3-C5 haloalkynyloxy; Cj-C 6 
cycloalkoxy; C 2 -C 6 alkoxyalkoxy; C5-C9 trialkylsilylalkoxy alkoxy; C 2 -C 6 

35 alkylthioalkoxy; C r C 4 alkylthio; C r C 4 haloalkylthio; Cj -C 4 alkylsulfmyl; 

C r C 4 haloalkylsulfinyl; C r C 4 alkylsulfonyl; C r C 4 haloalkylsulfonyl; C 3 -C 6 
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alkenylthio; C 3 -C 6 haloalkenylthio; C 2 -C 6 alkylthioalkylthio; nitro; cyano; 
thiocyanato; hydroxy; N(R 26 ) 2 ; SF 5 ; Si(R 25 ) 3 ; Ge(R 25 ) 3 ; (R 25 ) 3 Si-C=C~; 
OSi(R 2 5) 3 ; OGe(R 25 ) 3 ; C(=0)R 2 6; C(=S)R 26 ; C(=0)OR 26 ; C(=S)OR 26 ; 
C(=0)SR26; C(=S)SR 26 ; C(=0)N(R 26 ) 2 ; C(=S)N(R 26 ) 2 ; OC(=0)R 2 6; 
5 OC(=S)R 2 6; SC(=0)R 26 ; SC(=S)R 26 ; N(R 26 )C(=0)R 26 ; N(R 26 )C(=S)R 26 ; 

OC(=0)OR 27 ; OC(=0)SR 27 ; OC(=0)N(R 26 ) 2 ; SC(=0)OR 27 ; SC(=0)SR 27 ; 
S(0) 2 OR 26 ; S(0) 2 N(R 26 ) 2 ; OS(0) 2 R 27 ; or N(R 26 )S(0) 2 R 27 ; or 
when R 9 and an R 10 are attached to adjacent atoms on Z, R 9 and said adjacently 
attached R 10 can be taken together as -OCH 2 0- or -OCH 2 CH 2 Os each CH 2 
10 group of said taken together R 9 and R 10 optionally substituted with 1-2 

halogen; or 

when Y and an R 10 are attached to adjacent atoms on Z and Y is 

-CHR ls O-N=C(R 7 K -0-N=C(R 7 )-, -0-CH 2 CH 2 0-N=C(R 7 )-, 
-CHRl5o-C(R 15 )=C(R 7 )-, -CH=N-N=C(R 7 )-, -CHR*5N(R 15 )-N=C(R 7 )- or 
15 -CHR 15 N(COCH 3 )-N=C(R 7 )-, R 7 and said adjacently attached R 10 can be 

taken together as -(CH 2 ) r -J- such that J is attached to Z; 

J is -CH r ; -CH 2 CH 2 «; -OCH 2 -; -CH 2 0; -SCH 2 -; -CH 2 S-; -N(R 16 )CH 2 -; or 
-CH 2 N(R 16 )-; each CH 2 group of said J optionally substituted with 1 to 2 
CH 3 ; 

20 R 1 1 and R 12 are each independently 1-2 halogen; C r C 4 alkyl; C r C 4 haloalkyl; 

C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C 6 alkynyl; C 2 -C 6 haloalkynyl; C 2 -C 6 
alkoxyalkyl; C 2 -C 6 alkylthioalkyl; C 3 -C 6 alkoxyalkynyl; C 7 -C 10 
tetrahydropyranyloxyalkynyl; benzyloxymethyl; Cj-C4 alkoxy; C^C^ 
haloalkoxy; C 3 -C 6 alkenyloxy; C 3 -C 6 haloalkenyloxy; C 3 -C 6 alkynyloxy; 

25 C 3"C6 haloalkynyloxy; C 2 -C 6 alkoxyalkoxy; C 5 -C 9 trialkylsHylalkoxyalkoxy; 

C 2 -C 6 alkylthioalkoxy; C r C 4 alkylthio; C r C 4 haloalkylthio; C r C 4 
alkylsulfinyl; C r C 4 haloalkylsulfinyl; C r C 4 alkylsulfonyl; C r C 4 
haloalkylsulfonyl; C 3 -C 6 alkenylthio; C 3 -C 6 haloalkenylthio; C 2 -C 6 
alkylthioalkylthio; nitro; cyano; thiocyanato; hydroxy; N(R 26 ) 2 ; SF 5 ; 

30 Si(R 2 5) 3 ; Ge(R 2 5) 3 ; (R 2 5) 3 Si-C^C-; OSi(R 2 5) 3 ; OGe(R 2 5) 3 ; C(=0)R 26 ; 

C(=S)R 26 ; C(=0)OR 26 ; C(=S)OR 26 ; C(=0)SR 26 ; C(=S)SR 26 ; 
C(=0)N(R 2 6) 2 ; C(=S)N(R 26 ) 2 ; OC(=0)R 26 ; OC(=S)R 26 ; SC(=0)R 26 ; 
SC(=S)R 26 ; N(R 26 )C(=0)R 26 ; N(R 2 ^)C(=S)R 26 ; OC(=0)OR 27 ; 
OC(=0)SR 27 ; OC(=0)N(R 2 6) 2 ; SC(=0)OR 27 ; SC(=0)SR 27 ; S(0) 2 OR 2 6; 

35 S(0) 2 N(R 26 ) 2 ; OS(0) 2 R 27 ; N(R 26 )S(0) 2 R 27 ; or phenyl, phenoxy, benzyl, 

benzyloxy, phenylsulfonyl, phenylethynyl or pyridinylethynyl, each optionally 



WO 96/36229 



PCT/US96/06507 



8 

substituted with halogen, C]-C 4 alkyl, C1-C4 haloalkyl, CyC 4 alkoxy, Cj-C 4 

haloalkoxy, nitro or cyano; 
each R 13 is independently H; C^-C^ alkyl; CpC^ haloalkyl; or phenyl optionally 

substituted with halogen, C r C 4 alkyl, C r C 4 haloalkyl, C r C 4 alkoxy, C r C 4 
5 haloalkoxy, nitro or cyano; 

R 14 is H; halogen; C r C 6 alkyl; C r C 6 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; 

C 2 -C 6 alkynyl; C 2 -C^ haloalkynyl; or C 3 -C 6 cycloalkyl; 
each R 15 is independently H; C1-C3 alkyl; C 3 -C 6 cycloalkyl; or phenyl or benzyl, 

each optionally substituted on the phenyl ring with halogen, C1-C4 alkyl, 
10 C\~ c 4 haloalkyl, C r C 4 alkoxy, C r C 4 haloalkoxy, nitro or cyano; or 

when Y is ~CHRl5N(Rl5)C(=0)N(Rl5). 5 the two R 15 attached to nitrogen atoms 

on said group can be taken together as ~(CH 2 ) S -; or 
when Y is -CHR 1 5o-N=C(R 7 )NR 15 -, R 7 and the adjacently attached can be 

taken together as -CH 2 -(CH 2 ) s s -0-(CH 2 ) s -; -S-(CH 2 ) S -; or 
15 -N(C r C 3 alkyl)-(CH 2 ) s -; with the directionality of said linkage defined such 

that the moiety depicted on the left side of the linkage is bonded to the 

carbon and the moiety on the right side of the linkage is bonded to the 

nitrogen; 

R 16 , R 17 , and R 18 are each independently H; C r C 3 alkyl; C 3 -C 6 cycloalkyl; or 
20 phenyl optionally substituted with halogen, C r C 4 alkyl, C l -C 4 haloalkyl, 

CpQ alkoxy, C r C 4 haloalkoxy, nitro or cyano; 
R 19 , R 2 °, R 2 \ R 22 R 23 , and R 24 are each independently C r C 6 alkyl; C r C 4 

haloalkyl; C 2 -C 6 alkenyl; C r C 4 alkoxy; or phenyl; 
each R 25 is independently C r C 4 alkyl; C r C 4 haloalkyl; C r C 4 alkenyl; C r C 4 
25 alkoxy; or phenyl; 

each R 2 * is independently H; C r C 6 alkyl; C r C 6 haloalkyl; C 2 -C 6 alkenyl; C r C 6 
haloalkenyl; C 2 -C 6 alkynyl; C 2 -C 6 haloalkynyl; C 3 -C 6 cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, C r C 4 
alkyl, C r C 4 haloalkyl, C r C 4 alkoxy, C r C 4 haloalkoxy, nitro or cyano; 
30 each R 27 is independently C r C 6 alkyl; C r C 6 haloalkyl; C 2 -C 6 alkenyl; C r C 6 

haloalkenyl; C 2 -C 6 alkynyl; C 2 -C 6 haloalkynyl; C r C 6 cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, C r C 4 
alkyl, C r C 4 haloalkyl, C r C 4 alkoxy, C r C 4 haloalkoxy, nitro or cyano; 
n and p are each independently 0, 1 or 2; 
35 risOor l;and 

s is 2 or 3; 
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provided that 

(i) when G is G-l or G-4 and Z is Cj-Cjq alkyl, C 2 -Ciq alkenyl or C2-C 10 alkynyl 

each substituted with R 9 and optionally substituted with one or more R 10 , then 
R 9 is phenyl, benzyl, benzyloxy, benzoyl, phenoxy, phenylethynyl, phenylthio, 
5 phenylsulfonyl, pyridinyl, pyridinyloxy, pyridinylmethyloxy, pyridinylethynyl, 

pyridinylthio, thienyl, thienyloxy, furanyl, furanyloxy, pyrimidinyl, 
pyrimidinyloxy or pyrimidinylthio each optionally substituted on the aromatic 
ring with one of R 1 1 , R 12 , or both R 1 1 and R 1 2 ; 

(ii) when G is G-2, X is H, C r C 6 alkyl, C r C 6 haloalkyl, C 3 -C 6 cycloalkyl or NH 2 
10 and Z is Cj-Cjo alkyl, C 2 -C 10 alkenyl or C 2 ~C 10 alkynyl each substituted with 

R 9 and optionally substituted with one or more R 10 , then R 9 is phenyl, benzyl, 
benzyloxy, benzoyl, phenoxy, phenylethynyl, phenylthio, phenylsulfonyl, 
pyridinyl, pyridinyloxy, pyridinylmethyloxy, pyridinylethynyl, pyridinylthio, 
thienyl, thienyloxy, furanyl, furanyloxy, pyrimidinyl, pyrimidinyloxy or 
15 pyrimidinylthio each optionally substituted on the aromatic ring with one of 

R 11 , Rl 2 , or both R n and Rl 2 ; 

(iii) when G is G-l and A is N, then Y is other than -O, -S(0) n -, -NR 15 ~, -CHR 6 -, 

-CHR 6 CHR 6 -, -CR 6 =CR<>-, -OsC-, and a direct bond; 

(iv) when G is G-l, A is N and W is S, NH or N(C r C 6 alkyl), then R 2 is other than 
20 H; 

(v) when G is G-3, B is NR 5 , X is H, NH 2 , NHR 1 or N(C r C 6 alkyl)R J and Z is 

Cj-Cjq alkyl, C 2 -C 10 alkenyl or C 2 -C 10 alkynyl each substituted with R 9 and 
optionally substituted with one or more R 10 , then R 9 is phenyl, benzyl, 
benzyloxy, benzoyl, phenoxy, phenylethynyl, phenylthio, phenylsulfonyl, 
25 pyridinyl, pyridinyloxy, pyridinylmethyloxy, pyridinylethynyl, pyridinylthio, 

thienyl, thienyloxy, furanyl, furanyloxy, pyrimidinyl, pyrimidinyloxy or 
pyrimidinylthio each optionally substituted on the aromatic ring with one of 
R l K R 12 , or both and R 12 ; and 

(vi) when G is G-3, B is NR 5 , X is NH 2 , NHR 1 or N(C r C 6 alkyl)Rl and Y is O or a 
30 direct bond, then Z is other than phenyl substituted with R 9 and optionally 

substituted with one or more R 10 , 

DETAILS OF THE INVENTION 
In the above recitations, the term "alkyl", used either alone or in compound words 
such as "alkylthio" or "haloalkyl" includes straight-chain or branched alkyl, such as, 
35 methyl, ethyl, n-propyl, /-propyl, or the different butyl, pentyl or hexyl isomers. The 

term "1-2 CH 3 " indicates that the substituent can be methyl or, when there is a hydrogen 
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attached to the same atom, the substituent and said hydrogen can both be methyl. The 
term "1-2 alkyl" indicates that one or two of the available positions for that substituent 
may be alkyl which are independently selected. "Alkenyl" includes straight-chain or 
branched alkenes such as vinyl, 1-propenyl, 2-propenyl, and the different butenyl, 
5 pentenyl and hexenyl isomers. "Alkenyl" also includes polyenes such as 1,2-propadienyl 
and 2,4-hexadienyl. "Alkynyl" includes straight-chain or branched alkynes such as 
ethynyl, 1-propynyl, 2-propynyl and the different butynyl, pentynyl and hexynyl isomers. 
"Alkynyl" can also include moieties comprised of multiple triple bonds such as 
2,5-hexadiynyl. "Alkylene" denotes a straight-chain alkanediyl. Examples of "alkylene" 

10 include CH 2 CH 2 CH 2 , CH 2 CH 2 CH 2 CH2, CH 2 CH 2 CH 2 CH 2 CH 2 . "Alkenylene" denotes 
a straight-chain alkenediyl containing one olefinic bond. Examples of "alkenylene" 
include CH 2 CH=CH, CH 2 CH 2 CH=:CH, CH 2 CH=CHCH 2 and CH 2 CH=CHCH 2 CH 2 . 
"Alkoxy" includes, for example, methoxy, ethoxy, n-propyloxy, isopropyloxy and the 
different butoxy, pentoxy and hexyloxy isomers. The term "1-3 alkoxy" indicates that 

15 one to three of the available positions for that substituent may be alkoxy which are 

independently selected; and the term "1-2 alkoxy" is defined analogously, "Alkoxyalkyl" 
denotes alkoxy substitution on alkyl. Examples of "alkoxyalkyl" include CH30CH 2 , 
CH 3 OCH 2 CH 2 , CH 3 CH 2 OCH 2 , CH 3 CH 2 CH 2 CH 2 OCH 2 and CH 3 CH 2 OCH 2 CH 2 . 
"Alkoxyalkoxy" denotes alkoxy substitution on alkoxy. "Alkenyloxy" includes 

20 straight-chain or branched alkenyloxy moieties. Examples of "alkenyloxy" include 

H 2 C=CHCH 2 0, (CH 3 ) 2 C=CHCH 2 0, (CH 3 )CH=CHCH 2 0, (CH 3 )CH=C(CH 3 )CH 2 0 
and CH 2 =CHCH 2 CH 2 0. "Alkynyloxy" includes straight-chain or branched alkynyloxy 
moieties. Examples of "alkynyloxy" include HCsCCH 2 0, CH 3 CsCCH 2 0 and 
CH 3 C^CH 2 CH 2 0. "Alkylthio" includes branched or straight-chain alkylthio moieties 

25 such as methylthio, ethylthio, and the different propylthio, butylthio, pentylthio and 

hexylthio isomers. "AlkylthioalkyI" denotes alkylthio substitution on alkyl. Examples of 
"alkylthioalkyl" include CH 3 SCH 2 , CH 3 SCH 2 CH 2 , CH 3 CH 2 SCH 2 , 
CH 3 CH 2 CH 2 CH 2 SCH 2 and CH 3 CH 2 SCH 2 CH 2 . "Alkylthioalkylthio" denotes alkylthio 
substitution on alkylthio. Analogously, "alkylthioalkoxy" denotes alkylthio substitution 

30 on alkoxy. "Alkylsulfinyl" includes both enantiomers of an alkylsulfinyl group. 
Examples of "alkylsulfinyl" include CH 3 S(0), CH 3 CH 2 S(0), CH 3 CH 2 CH 2 S(0), 
(CH 3 ) 2 CHS(0) and the different butylsulfinyl, pentylsulfinyl and hexylsulfinyl isomers. 
Examples of "alkylsulfonyl" include CH 3 S(0) 2 , CH 3 CH 2 S(0) 2 , CH 3 CH 2 CH 2 S(0) 2 , 
(CH 3 ) 2 CHS(0) 2 and the different butylsulfonyl, pentylsulfonyl and hexylsulfonyl 

35 isomers. "Alkenylthio", "alkenylsulfinyl", "alkenylsulfonyl", "alkynylthio", 

"alkynylsulfinyl", "alkynylsulfonyl", and the like, are defined analogously to the above 
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examples. "Cycloalkyl" includes, for example, cyclopropyl, cyclobutyl, cyclopentyl, 
and cyclohexyL The term "cycloalkoxy" includes the same groups linked through an 
oxygen atom such as cyclopentyloxy and cyclohexyloxy. "Cycloalkenyl" includes groups 
such as cyclopentenyl and cyclohexenyl as well as groups with more than one double 
5 bond such as 1,3- and 1 ,4-cyclohexadienyl. "Trialkylsilylalkoxyalkoxy" denotes 
trialkylsilylalkoxy substitution on alkoxy. Examples of "trialkylsilylalkoxyalkoxy" 
includes, for example, (CH 3 ) 3 SiCH 2 CH 2 OCH 2 0. The term "aromatic carbocyclic ring 
system" includes fully aromatic carbocycles and carbocycles in which at least one ring of 
a polycyclic ring system is aromatic (where aromatic indicates that the Huckel rule is 

10 satisfied). The term "nonaromatic carbocyclic ring system" denotes fully saturated 

carbocycles as well as partially or fully unsaturated carbocycles where the Huckel rule is 
not satisfied by any of the rings in the ring system. The term "aromatic heterocyclic ring 
system" includes fully aromatic heterocycles and heterocycles in which at least one ring 
of a polycyclic ring system is aromatic (where aromatic indicates that the Huckel rule is 

15 satisfied). The term "nonaromatic heterocyclic ring system" denotes fully saturated 

heterocycles as well as partially or fully unsaturated heterocycles where the Huckel rule 
is not satisfied by any of the rings in the ring system. The heterocyclic ring systems can 
be attached through any available carbon or nitrogen by replacement of a hydrogen on 
said carbon or nitrogen. One skilled in the art will appreciate that not all nitrogen 

20 containing heterocycles can form TV-oxides since the nitrogen requires an available lone 
pair for oxidation to the oxide; one skilled in the art will recognize those nitrogen 
containing heterocycles which can form Af-oxides. 

The term "halogen", either alone or in compound words such as "haloalkyl", 
includes fluorine, chlorine, bromine or iodine. The term "1-2 halogen" indicates that one 

25 or two of the available positions for that substituent may be halogen which are 

independently selected. Further, when used in compound words such as "haloalkyl", said 
alkyl may be partially or fully substituted with halogen atoms which may be the same or 
different. Examples of "haloalkyl" include F 3 C, C1CH 2 , CF 3 CH 2 and CF 3 CC1 2 . The 
terms "haloalkenyl", "haloalkynyl", "haloalkoxy", and the like, are defined analogously to 

30 the term "haloalkyl". Examples of "haloalkenyl" include (C1) 2 C=CHCH 2 and 

CF 3 CH 2 CH=CHCH 2 . Examples of "haloalkynyl" include HC^CCHCl, CF 3 CsC, 
CCl 3 OC and FCH 2 C^CCH 2 . Examples of "haloalkoxy" include CF 3 0, CC1 3 CH 2 0, 
HCF 2 CH 2 CH 2 0 and CF 3 CH 2 0. Examples of "haloalkylthio" include CC1 3 S, CF 3 S, 
CC1 3 CH 2 S and C1CH 2 CH 2 CH 2 S. Examples of "haloalkylsulfmyl" include CF 3 S(0), 

35 CC1 3 S(0), CF 3 CH 2 S(0) and CF 3 CF 2 S(0). Examples of "haloalkylsulfonyl" include 
CF 3 S(0) 2 , CC1 3 S(0) 2 , CF 3 CH 2 S(0) 2 and CF 3 CF 2 S(0) 2 . 
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The total number of carbon atoms in a substituent group is indicated by the il C r Cf 
prefix where i and j are numbers from 1 to 10. For example, Cj-^ alkylsulfonyl 
designates methylsulfonyl through propylsulfonyl. Examples of "alkylcarbonyl" include 
C(0)CH 3 , C(0)CH 2 CH 2 CH 3 and C(0)CH(CH 3 ) 2 . Examples of "alkoxycarbonyl" 
5 include CH 3 OC(=0), CH 3 CH 2 OC(==0), CH 3 CH 2 CH 2 OC(=0), (CH 3 ) 2 CHOC(=0) and 
the different butoxy- or pentoxycarbonyl isomers. In the above recitations, when a 
compound of Formula I is comprised of one or more heterocyclic rings, all substituents 
are attached to these rings through any available carbon or nitrogen by replacement of a 
hydrogen on said carbon or nitrogen. 

10 When a group contains a substituent which can be hydrogen, for example R 9 or 

R 13 , then, when this substituent is taken as hydrogen, it is recognized that this is 
equivalent to said group being unsubstituted. 

Compounds of this invention can exist as one or more stereoisomers. The various 
stereoisomers include enantiomers, diastereomers, atropisomers and geometric isomers. 

15 One skilled in the art will appreciate that one stereoisomer may be more active and/or 

may exhibit beneficial effects when enriched relative to the other stereoisomer(s) or when 
separated from the other stereoisomers). Additionally, the skilled artisan knows how to 
separate, enrich, and/or to selectively prepare said stereoisomers. Accordingly, the 
present invention comprises compounds selected from Formula I, Af-oxides and 

20 agriculturally suitable salts thereof. The compounds of the invention may be present as a 
mixture of stereoisomers, individual stereoisomers, or as an optically active form. 

The salts of the compounds of the invention include acid-addition salts with 
inorganic or organic acids such as hydrobromic, hydrochloric, nitric, phosphoric, 
sulfuric, acetic, butyric, fumaric, lactic, maleic, malonic, oxalic, propionic, salicylic, 

25 tartaric, 4-toluenesulfonic or valeric acids. The salts of the compounds of the invention 
also include those formed with organic bases (e.g., pyridine, ammonia, or triethylamine) 
or inorganic bases (e.g., hydrides, hydroxides, or carbonates of sodium, potassium, 
lithium, calcium, magnesium or barium) when the compound contains an acidic group 
such as a phenol. 

30 Preferred compounds for reasons of better activity and/or ease of synthesis are: 

Preferred 1 . Compounds of Formula I above, and //-oxides and agriculturally 
suitable salts thereof, wherein: 

E is selected from the group 1,2-phenylene; 1,5-, 1,6-, 1,7-, 1,8-, 2,6-, 
2,7-, 1,2-, and 2,3-naphthalenediyl; lif-pyrrole-1,2-, 2,3- and 
35 3,4-diyl; 2,3- and 3,4-fiirandiyl; 2,3- and 3,4-thiophenediyl; 

l#-pyrazole-l,5-, 3,4- and 4,5-diyl; lif-imidazole-1,2-, 4,5- and 
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1,5-diyl; 3,4- and 4,5-isoxazolediyl; 4,5-oxazolediyl; 3,4- and 
4,5-isothiazolediyl; 4,5-thiazolediyl; l/f-l,2,3-triazole-l,5- and 
4,5-diyl; 2#-l,2,3-triazole-4,5-diyl; l«-l,2,4-triazole- 1,5-diyl; 
AH- 1 ,2,4-triazole-3 ,4-diyl; 1 ,2,3-oxadiazole-4,5-diyl; 
5 l,2,5-oxadiazole-3,4-diyl; l,2,3-thiadiazole-4,5-diyl; 

l,2,5-thiadiazole-3,4-diyl; l//-tetrazole- 1,5-diyl; 2,3- and 
3,4-pyridinediyl; 3,4- and 4,5-pyridazinediyl; 4,5-pyrimidinediyl; 

2.3- pyrazinediyl; l,2,3-triazine-4,5-diyl; l,2,4-triazine-5,6-diyl; 
lif-indole-1,4-, 1,5-, 1,6-, 1,7-, 2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 

10 3,6-, 3,7-, 1,2-, 2,3-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 2,5-, 2,6-, 2,7-, 

3.4- , 3,5-, 3,6-, 3,7-, 2,3-, 4,5-, 5,6- and 6,7-benzofurandiyl; 
benzo[£]thiophene-2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 2,3-, 

4.5- , 5,6- and 6,7-diyl; ltf-indazole-1,4-, 1,5-, 1,6-, 1,7-, 3,4-, 3,5-, 

3.6- , 3,7-, 4,5-, 5,6- and 6,7-diyl; 17f-benzimidazole-l,4-, 1,5-, 1,6-, 
15 1,7-, 2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-diyl; 

l,2-benzisoxazole-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 

2.5- , 2,6-, 2,7-, 4,5-, 5,6- and 6,7-benzoxazolediyl; 

1.2- benzisothiazole-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 
2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-benzothiazolediyl; 2,5-, 2,6-, 

20 2,7-, 2,8-, 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 2,3-, 3,4-, 

5.6- , 6,7- and 7,8-quinolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 3,5-, 3,6-, 

3.7- , 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 5,6-, 6,7- and 

7.8- isoquinolinediyl; 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 

5.6- , 6,7- and 7,8-cinnolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 5,6-, 6,7- and 
25 7,8-phthalazinediyl; 2,5-, 2,6-, 2,7-, 2,8-, 4,5-, 4,6-, 4,7-, 4,8-, 5,6-, 

6.7- and 7,8-quinazoIinediyl; 2,5-, 2,6-, 2,7-, 2,8-, 2,3-, 5,6-, 6,7- 
and 7,8-quinoxalinediyl; l,8,-naphthyridine-2,5-, 2,6-, 2,7-, 3,5-, 
3,6-, 4,5-, 2,3- and 3,4-diyl; 2,6-, 2,7-, 4,6-, 4,7-, 6,7-pteridinediyi; 
pyrazolo[5,l-Z>]thiazole-2,6-, 2,7-, 3,6-, 3,7-, 2,3- and 6,7-diyl; 

30 thiazolo[2,3-c]- 1 ,2,4-triazole-2,5-, 2,6-, 5,6-diyl; 

2-oxo-l,3-benzodioxole-4,5- and 5,6-diyl; 

1.3- dioxo-lH-isoindole-2,4-, 2,5-, 4,5- and 5,6-diyl; 
2-oxo-2#-l-benzopyran-3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 
5,6-, 6,7- and 7,8-diyl; [l,2,43triazolo[l,5-a]pyridine-2,5-, 2,6-, 

35 2,7-, 2,8-, 5,6-, 6,7- and 7,8-diyl; 

3.4- dihydro-2,4-dioxo-2H-l,3-benzoxazine-3,5-, 3,6-, 3,7-, 3,8-, 
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5.6- , 6,7- and 7,8-diyl; 2,3-dihydro-2-oxo-3,4-, 3,5-, 3,6-, 3,7-, 
4,5-, 5,6- and 6,7-benzofurandiyl; thieno[3,2-rf]thiazole-2,5- ) 2,6-, 
and 5,6-diyl; 5,6,7,8-tetrahydro-2,5-, 2,6-, 2,7-, 2,8-, 3,5-, 3,6-, 

3.7- , 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 2,3- and 3,4-quinolinediyl; 
2,3-dihydro-l,l,3-trioxo-l,2-benzisothiazole-2,4-, 2,5-, 2,6-, 2,7-, 

4.5- , 5,6- and 6,7-diyl; l,3-benzodioxole-2,4-, 2,5-, 4,5- and 

5.6- diyl; 2,3-dihydro-2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 
4,5-, 5,6- and 6,7-benzofurandiyl; 

2,3-dihydro-l,4-benzodioxin-2,5-, 2,6-, 2,7-, 2,8-, 5,6- and 6,7-diyl; 
and 5,6,7,8-tetrahydro-4//-cyclohepta[ft]thiophene-2,4-, 2,5-, 2,6-, 

2.7- , 2,8-, 3,4-, 3,5-, 3,6-, 3,7-, 3,8-, and 2,3-diyl; each aromatic 
ring system optionally substituted with one of R 3 , R 4 , or both R 3 
and R 4 ; 

Wis O; 

R 1 is C r C 3 alkyl or C r C 3 haloalkyl; 

R 2 is H; C r C 6 alkyl; C r C 6 haloalkyl; or C 3 -C 6 cycloalkyl; 

R 3 and R 4 are each independently halogen; cyano; nitro; C r C$ alkyl; 

Cj-Cg haloalkyl; C r C 6 alkoxy; C r C 6 haloalkoxy; C^C 6 alkylthio; 

Cj-C 6 alkylsulfonyl; C 2 -C 6 alkylcarbonyl; C 2 -C 6 alkoxy carbonyl; 

(C r C 4 alkyl)NHC(O); (C r C 4 alkyl) 2 NC(0); benzoyl; or 

phenylsulfonyl; 

Y is -O-; -CH=CH-; -GsC-; -CH 2 0-; -OCH 2 -; -CH 2 S(0) n -; 

-CH 2 0-N=C(R7) S -(R7)C=N-OCH(Rl5 )s -C(R 7 )=N-0-; 
-CH 2 OC(0)NH-; -CH 2 S-C(R 7 )=N-; -CH=CR 6 -C(=Wi)-A 1 -; or a 
direct bond; 

R 7 is H; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkoxy; C r C 6 alkylthio; 

C 2 -C6 alkenyl; C 2 -Cg alkynyl; C 3 -C 6 cycloalkyl; halogen; or cyano; 
or 

when Y and an R 10 are attached to adjacent atoms on Z and Y is 

-CH 2 0-N=C(R 7 )-, R 7 and said adjacently attached R 10 can be taken 
together as -(CH 2 ) r -J- such that J is attached to Z; 

Z is selected from the group Cj-Cjq alkyl; C 3 -Cg cycloalkyl; phenyl; 
naphthalenyl; anthracenyl; phenanthrenyl; l#-pyrrolyl; furanyl; 
thienyl; 1/f-pyrazolyl; l//-imidazolyl; isoxazolyl; oxazolyl; 
isothiazolyl; thiazolyl; 1/7-1,2,3-triazolyl; 2tf-l,2,3-triazolyl; 
l/M,2,4-triazolyl; 4/M,2,4-triazolyl; 1,2,3-oxadiazolyl; 
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1,2,4-oxadiazolyl; 1,2,5-oxadiazolyl; 1,3,4-oxadiazolyl; 

1.2.3- thiadiazoIyl; 1,2,4-thiadiazolyl; 1,2,5-thiadiazolyl; 

1.3.4- thiadiazoIyl; l//-tetrazolyl; 2//-tetrazolyl; pyridinyl; 
pyridazinyl; pyrimidinyl; pyrazinyl; 1,3,5-triazinyl; 1,2,4-triazinyl; 

5 1,2,4,5-tetrazinyl; l//-indolyl; benzofuranyl; benzo[fc]thiophenyl; 

1/f-indazolyl; 1/f-benzimidazolyl; benzoxazolyl; benzothiazolyl; 
quinolinyl; isoquinolinyl; cinnolinyl; phthalazinyl; quinazolinyl; 
quinoxalinyl; 1,8-naphthyridinyl; pteridinyl; 2,3-dihydro- lif-indenyl; 

1 .2.3.4- tetrahydronaphthalenyl; 

10 6,7,8,9-tetrahydro-5//-benzocycloheptenyl; 

5 ,6,7,8 ,9, 1 0-hexahydrobenzocyclooctenyl; 

2.3- dihydro-3-oxobenzofuranyl; 1 ,3-dihydro-l-oxoisobenzofuranyl; 
2 , 3-dihy dro-2-oxobenzof urany 1 ; 

3 .4- dihydro-4-oxo-2//~ 1 -benzopyranyl; 
15 3,4~dihydro- 1 -oxo- l//-2-benzopyranyl; 

3,4-dihydro-3-oxo- 1 //-2-benzopyrany 1 ; 

3 ,4-dihydro-2-oxo-2//- 1 -benzopyranyl; 4-oxo-4//- 1 -benzopyranyl; 
2-OXO-2//- 1 -benzopyranyl; 

2.3 .4.5- tetrahydro-5-oxo- 1 -benzoxepinyl; 
20 2,3,4,5-tetrahydro-2-oxo- 1 -benzoxepinyl; 

2.3- dihydro- 1 ,3-dioxo- l//-isoindolyl; 

1 ,2,3 ,4-tetrahydro- 1 ,3-dioxoisoquinolinyl; 

3.4- dihydro-2,4-dioxo-2/£- 1 ,3-benzoxazinyl; 
2-oxo- 1 ,3-benzodioxyl; 

25 2,3-dihydro- 1 , 1 ,3-trioxo- 1 ,2-benzisothiazolyl; 9/7-fluorenyl; 

azulenyl; and thiazo!o[2,3-c]-l,2,4-triazolyl; each group substituted 
with R 9 and optionally substituted with one or more R 10 ; 
R 9 is H; 1-2 halogen; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkoxy; C r C 6 
haloalkoxy; C r C 6 alkylthio; cyano; C0 2 (C r C 6 alky]); 

30 NH(C r C 6 alkyl); N(C r C 6 alkyl) 2 ; SiR 22 R23R24 ; or GeR22R23 R 24 ; 

or R 9 is C3-C6 cycloalkyl, phenyl, phenoxy, pyridinyl, pyridinyloxy, 
pyrimidinyl, or pyrimidinyloxy, each optionally substituted with one 
of R 11 , R 12 , or both Rl 1 and R 12 ; and 
each R 15 is independently H; C r C 3 alkyl; or C 3 -C 6 cycloalkyl. 
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Preferred 2. Compounds of Preferred 1 wherein: 

E is selected from the group 1,2-phenylene; 1,6-, 1,7-, 1,2-, and 

2.3- naphthalenediyl; 2,3- and 3,4-furandiyl; 2,3- and 

3.4- thiophenediyl; 2,3- and 3,4-pyridinediyl; 4,5-pyrimidinediyl; 
5 2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 6,7-benzofurandiyl; and 

benzo[fc]thiophene-2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 6,7-diyl; 

each aromatic ring system optionally substituted with one of R 3 , R4, 

or both R 3 and R 4 ; 
Z is selected from the group phenyl; pyridinyl; pyrimidinyl; and 
10 naphthalenyl; each group substituted with R 9 and optionally 

substituted with one or more R 10 ; 
R 7 is H; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkoxy; C r C 6 alkylthio; 

C2-C5 alkenyl; C 2 -C 6 alkynyl; cyclopropyl; halogen; or cyano; or 
when Y and an R 10 are attached to adjacent atoms on Z and Y is 
15 -CH 2 0-N=C(R 7 )-, R 7 and said adjacently attached R 1 0 can be taken 

together as -(CH 2 ) r -J- such that J is attached to Z; 
J is -CH 2 - or -CH 2 CH 2 -; and 
r is 1. 

Preferred 3. Compounds of Preferred 2 wherein: 
20 E is selected from the group 1,2-phenylene; 2,3- and 3,4-thiophenediyl; 

and 2,3- and 3,4-pyridinediyl; each aromatic ring system optionally 
substituted with one of R 3 , R 4 , or both R 3 and R 4 ; 
B is O or NR 5 ; 

X is C r C 3 alkyl; NHR 1 ; or N(C r C 3 alkyl)Rl; 
25 Rl is C r C 3 alkyl; 

R 2 is H or C r C 2 alkyl; 

Yis -O-; -CH=CH-; -CH 2 0-; -CH 2 0-N=C(R 7 )-; -(R 7 )C==N-OCH(Rl5)-; 

-CH 2 OC(=0)NH-; -CH 2 S-C(R 7 )=N-; or -CH==CR 6 -C(=Wl)-Al-; 
R 7 is H; C r C 3 alkyl; C r C 3 haloalkyl; C r C 3 alkoxy; C r C 3 alkylthio; or 
30 cyclopropyl; and 

each R 15 is independently H; C r C 3 alkyl; or cyclopropyl. 
Preferred 4. Compounds of Preferred 3 wherein: 
Gis G-l; and 
A is N. 

35 Preferred 5. Compounds of Preferred 4 wherein: 

R 2 is methyl. 
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Preferred 6. Compounds of Preferred 3 wherein: 
G is G-2; 
A is N; and 

X is NHR 1 or N(C r C 6 alkyQR 1 . 
5 Preferred 7. Compounds of Preferred 6 wherein: 

R 1 is methyl; and 
R 2 is methyl. 

Most preferred are compounds of Preferred 3 selected from the group: 
l,4-dihydro-l-methyl-4»[2-[[[[l-[3- 
10 (trifluoromethyl)phenyl]ethylidene]amino]oxy3methyl]phenyl]-5//-tetrazol-5- 

one; 

1 ,4-dihy dro- 1 -methyl-4- [2- [[[[ 1 - [3- 
(trimethy lsily l)pheny 1] ethy 

2,4-dihydro-2-methyl-5-(methylamino)-4-[2-[[[[l-[3- 
1 5 (trimethy lsily l)phenyl]ethylidene]amino]oxy]methyl]phenyl]-3/f- 1 ,2,4-triazol-3- 

one; and 

2,4-dihydro-2,5-dimethyl-4-[2-[[[[l-[3- 

(trifluoromethyl)phenyl]ethylidene]amino]oxy 

3-one. 

20 This invention also relates to fungicidal compositions comprising fungicidally 

effective amounts of the compounds of the invention and at least one of a surfactant, a 
solid diluent or a liquid diluent. The preferred compositions of the present invention are 
those which comprise the above preferred compounds. 

This invention also relates to a method for controlling plant diseases caused by 

25 fungal plant pathogens comprising applying to the plant or portion thereof, or to the 

plant seed or seedling, a fungicidally effective amount of the compounds of the invention 
(e.g., as a composition described herein). The preferred methods of use are those 
involving the above preferred compounds. 

Of note are embodiments where G is G-l, G-2 or G-3; embodiments where X is 

30 C r C 6 alkyl, C r C 6 haloalkyl, C 3 -C 6 cycloalkyl, cyano, NH 2 , NHR 1 or 

N(C r C 6 alkyl)R ! ; embodiments where R 2 is H, C r C 6 alkyl, C r C 6 haloalkyl, C 2 -C 6 
alkenyl, C 2 -Cs haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, C 3 -C 6 cycloalkyl, C 2 -C 4 
alkylcarbonyl or C 2 -C 4 alkoxycarbonyl; embodiments where Y is -O-, -S(0) n -, -NR* 5 -, 
-C(=OK -CH(OR 15 K -CHR 6 -, -CHR 6 CHR 6 -, -CR 6 =CR 6 -, -CsC-, -CHR 15 0-, 

35 -OCHR15-, -CHR 15 S(0) n -, -SCOfoCHR 1 *-, -CHR 15 0~N=C(R 7 )-, 

-(R 7 )C=N-OCH(R 15 )-, -C(R 7 )=N-0-, -0-N=C(R 7 )-, -CHR 15 OC(==0)N(R 15 K 



WO 96/36229 PCT/US96/06507 

18 

-CHRl5oC(=S)N(R*5)-, ^CHR 15 0-N(R 15 )C(=0)N(R 15 )- > 
-CHR 15 0-N(R 15 )C(=S)N(Rl5)_, -CHR 1 5 ON=C(R 7 )NR 1 5 - , 

-CHR^O-N^R^OCJV, -CHR 15 0-N=C(R 7 )-N=N-, -CHR 15 0-N=C(R 7 )-C(=OK 
-CHR15S-C(R7)=N-, -C(R 7 )=N-NRl 5 <, -CH=N-N=C(R 7 )-, 
5 -CHRl5N(COCH 3 )-N=C(R 7 )^, -OC(=S)NR 15 C(=0)-, -CHR^C^W 1 )^ 1 -, 
-CHR^HR^^W^-A 1 -, -CR6=CR6-C(=W3)-A 1 -, -OC-C(=Wl)^Al-, 
-N=CR 6 -C(=W 1 )-A 1 - or a direct bond; embodiments where R 7 is H, C r C 6 alkyl, C r C 6 
haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio, C r C 6 alkylsulfinyl, C r C 6 
alkylsulfonyl, C r C 6 haloalkylthio, C r C 6 haloalkylsulfinyl, C r C 6 haloalkylsulfonyl, 

10 C 2 -C 6 alkenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, C 3 -C 6 cycloalkyl, 
C 2 -C 4 alkylcarbonyl, C 2 ~C 4 alkoxycarbonyl, halogen, cyano or morpholinyl; 
embodiments where Z is other than C 3 -C 8 cycloalkenyl and adamantyl each substituted 
with R 9 and optionally substituted with one or more R 10 ; embodiments where R 9 is H, 
1-2 halogen, C r C 6 alkyl, C r C 6 haloalkyl, C 2 -C 6 alkenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 

15 alkynyl, C 3 -C 6 cycloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C 3 -C 6 alkenyloxy, C r C 6 
alkylthio, C r C 6 haloalkylthio, C r C 6 alkylsulfinyl, C r C 6 alkylsulfonyl, 
C0 2 (C r C 6 alkyl), NH(C r C 6 alkyl), N(C r C 6 alkyl) 2 , -C(R 18 )=NOR 17 , cyano, nitro, 
SF 5 , SiR 22 R 23 R 24 , GeR 22 R 23 R 24 , or phenyl, benzyl, benzoyl, phenoxy, pyridinyl, 
pyridinyloxy, thienyl, thienyloxy, furanyl, pyrimidinyl, or pyrimidinyloxy each optionally 

20 substituted with one of R 1 1 , R 1 2 , or both R 1 1 and R 1 2 ; embodiments where each R 1 0 is 
independently halogen, C r C 4 alkyl, C r C 4 haloalkyl, C r C 4 alkoxy, nitro or cyano; 
embodiments where, when Y and an R 10 are attached to adjacent atoms on Z and Y is 
-CHRl5o-N=C(R 7 )-, -ON=C(R 7 )-, -CH=N-N=C(R 7 )- or 

-CHR 15 N(COCH 3 )-N=C(R 7 )-, R 7 and said adjacently attached R 10 are taken together as 
25 -(CH 2 ) r -J- such that J is attached to Z; embodiments where R 11 and R 12 are each 

independently halogen, C r C 4 alkyl, C r C 4 haloalkyl, C 2 -C 6 alkenyl, C 2 -C 6 haloalkenyl, 
C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, C r C 4 alkoxy, C r C 4 haloalkoxy, C 3 -C 6 alkenyloxy, 
C 3 -C 6 haloalkenyloxy, C r C 4 alkylthio, Cj-C 4 haloalkylthio, Cx-C 4 alkylsulfinyl, C 2 -C 4 
haloalkylsulfinyl, C r C 4 alkylsulfonyl, C r C 4 haloalkylsulfonyl, C 3 -C 6 alkenylthio, C 3 -C 6 
30 haloalkenylthio, nitro, cyano, SF 5 , Si(R 25 ) 3 or Ge(R 25 ) 3 ; embodiments where R 19 , R 20 , 
R 21 , R 22 , R 23 , and R 24 are each independently C r C 6 alkyl, C r C 4 alkoxy or phenyl; 
embodiments where each R 25 is independently C]-C 4 alkyl or phenyl; and embodiments 
where R 3 and R 4 are each independently halogen, cyano, nitro, Cj-C 6 alkyl, C r C 6 
haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylsulfonyl, C r C 6 alkylcarbonyl, 
35 C 2 -C 6 alkoxycarbonyl, (C r C 4 alkyl)NHC(O), (C r C 4 alkyl) 2 NC(0), benzoyl or 
phenylsulfonyl. 
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The compounds of Formula I can be prepared by one or more of the following 
methods and variations as described in Schemes 1-35. The definitions of G, E, A, B, W, 
X, X 1 , R 1 -!* 27 , Y, Z 1 , W 1 , A^A 3 , Z, Q, J, n, p, r and s in the compounds of 
Formulae 1-80 below are as defined above in the Summary of the Invention. 
5 One skilled in the art will recognize that some compounds of Formula I can exist in 

one or more tautomeric forms. The present invention comprises all tautomeric forms of 
compounds of Formula I. 

The compounds of Formula I can be prepared as described below in Procedures 
1-4. Procedure 1 describes the syntheses of compounds of Formula I in which a final 

10 alkylation is used to prepare compounds of Formula I in which G = G-l, G-4 and G-5. 
Procedure 2) describes the syntheses of compounds of Formula I in which G = G-2 or 
G-3 and procedures for intermediates leading to compounds of Formula I in which 
G = G-4 and G-5. Procedures 3) and 4) describe syntheses that are applicable to 
compounds of Formula I in which G = G-l, G-2, G-3, G-4 and G-5, including the 

15 syntheses of the aryl moiety (E-Y-Z) before and after the constructions of G. 
1) Synthesis of G-L G-4 and G-5 

Compounds of Formula 2 can be reduced to compounds of Formula 1 in protic 
solvents (Scheme 1 ) such as aliphatic alcohols or water, or aliphatic alcohol and water 
mixtures using metal hydrides such as sodium borohydride (for additional references 

20 using different conditions see Larock, Comprehensive Organic Transformations, 
R. C. Larock: New York, (1989), pp. 528-534). 



Scheme 1 

O 




25 Compounds of Formula 2a can be prepared by reacting N,N-dimethylformamide 

with an aryl metal species of Formula 4 (Scheme 2) generated in situ by reacting an aryl 
halide of Formula 3 with metallic magnesium to form an aryl Grignard intermediate or 
with an alkyllithium to generate an aryllithium intermediate. The addition of 
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organometallic compounds to carbonyl groups is well known in the art (see March, J. 
Advanced Organic Chemistry; 4th ed., John Wiley: New York, (1992), pp. 920-929). 



Scheme 2 
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Compounds of Formula 5, 5a, and 5b can be prepared by treating compounds of 
Formula 6, 6a, 6b, and 6c with the appropriate alkyl transfer reagent in an inert solvent 
with or without additional acidic or basic reagents or other reagents (Scheme 3). 
Suitable solvents are selected from the group consisting of polar aprotic solvents such as 
acetonitrile, MN-dimethylformamide or dimethyl sulfoxide; ethers such as 
tetrahydrofuran, dimethoxyethane, or diethyl ether; ketones such as acetone or 
2-butanone; hydrocarbons such as toluene or benzene; and halocarbons such as 
dichloromethane or chloroform. 
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Y, 

(Ci-C 3 alkyl) 



H R 2 



Methods 1-4 




W 2 = 0,S 5b 



Phenyl 

yT Methods 1, 3, 4 




6d 5c 

Method 1: U-CH=N 2 (U = H or (CH 3 ) 3 Si) 

7 

NH 



Method 2: 03(7 OR 2 ; Lewis acid 

8 

Method 3: (R^O^BF^ 

9 

Method 4: (R 2 )2S0 4 ; R 2 OS0 2 V; or R 2 -hal; 
optional base 

(hal=F, CI, Br, or I) 

(V = Ci-C£ alkyl, Cj-C^ haloalkyl, or 4-CH3-C5H4) 

5 For example, compounds of Formula 5 can be prepared by the action of 

diazoalkane reagents of Formula 7 such as diazomethane (U » H) or 
trimethylsilyldiazomethane (U = (CE^^Si) on carbonyl compounds of Formula 6 
(Method 1). Use of trimethylsilyldiazomethane requires a protic cosolvent such as 
methanol. For examples of these procedures, see Chem. Pharm. Bull,, (1984), 52, 3759, 
10 As indicated in Method 2, compounds of Formula 5 can also be prepared by 

contacting carbonyl compounds of Formula 6 with alkyl trichloroacetimidates of 
Formula 8 and a Lewis acid catalyst. Suitable Lewis acids include trimethylsilyl triflate 
and tetrafluoroboric acid. The alkyl trichloroacetimidates can be prepared from the 
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appropriate alcohol and tiichloroacetonitrile as described in the literature (J. Danklmaier 
and H. Honig, Synth. Commun., (1990), 20, 203). 

Compounds of Formula 5 can also be prepared from compounds of Formula 6 by 
treatment with a trialkyloxonium tetrafluoroborate (i.e. Meerwein's salt) of Formula 9 
5 (Method 3). The use of trialkyloxonium salts as powerful alkylating agents is well 

known in the art (see U. Schollkopf, U. Groth, C. Deng, Angew. Chem., Int. Ed. EngL y 
(1981), 20, 798). 

Other alkylating agents which can convert carbonyl compounds of Formula 6 to 
compounds of Formula 5 are dialkyl sulfates such as dimethyl sulfate, haloalkyl 

10 sulfonates such as methyl trifluoromethanesulfonate, and alkyl halides such as 

iodomethane and propargyl bromide (Method 4). These alkylations can be conducted 
with or without additional base. Appropriate bases include alkali metal alkoxides such as 
potassium tenf-butoxide, inorganic bases such as sodium hydride and potassium 
carbonate, or tertiary amines such as triethylamine, pyridine, 

15 l,8-diazabicyclo[5.4.0]undec-7-ene (DBU), and triethylenediamine. See R. E. Benson, 
T. L. Cairns, 7. Am. Chem. Soc, (1948), 70, 2115 for alkylation examples using agents 
of this type. 

Two sequential applications of Methods 1-4 to compounds of Formula 6a can be 
used to prepare compounds of Formula 5 a, via compounds of Formula 6b. When 
20 compounds of Formula 5a have equivalent R 1 groups, they can be prepared by reacting 
compounds of Formula 6a with two equivalents of the appropriate alkylating agents 
according to Methods 1-4. 

Compounds of Formula 5b can be prepared from compounds of Formula 6c by 
appropriate applications of Methods 1-4. See G. Zvilichovsky, M. David, 
25 /. Heterocyclic Chem., (1988) 25, 1307 for alkylation examples applied to compound 
6d, leading to, among others, compound 5c (not a compound of the present invention). 

Compounds of Formula 6e can be synthesized as outlined in Scheme 4. An 
isocyanate or isothiocyanate (Formula 36) as prepared in Scheme 20 below is reacted 
with trimethylsilyl azide (TMS-azide) with or without solvent followed by contacting the 
30 crude product with water. For examples of these and other procedures to effect this kind 
of transformation, see O. Tsuge, et al., J. Org. Chem., 45, 5130 (1980). 
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2) Syntheses of G-2 and G~3. and Intermediates leading to G-4 and G-5 

Compounds of Formula 10 or 10a (compounds of Formula I wherein G = G-3 and 
5 W = O can be prepared by condensation of malonate derivatives (U 1 = T) or 8-keto 
esters (U 1 = C r C 6 alkyl, C^-C^ haloalkyl, or C3~C 6 cycloalkyl), respectively, of 
Formula 1 1 with an ambident nucleophile of Formula 12 (Scheme 5). The nucleophiles 
of Formula 12 are //-substituted hydroxylamines (HO-NHR 2 ) and substituted hydrazines 
(HN(R 5 )-NHR 2 ). Compounds of Formula 6c can be prepared from compounds of 

10 Formula 11a (when U 1 = T) by reaction with an ambident nucleophile of Formula 12a. 
Compounds of Formula 10b (compounds of Formula I, wherein G = G-5) can be 
prepared from compounds of Formula 1 la (U 1 = Cj-C^ alkyl, Cj-Cg haloalkyl, or C3-C5 
cycloalkyl). Examples of nucleophiles of Formulae 12 and 12a are 
TV-methylhydroxylamine and methylhydrazine. Compounds of Formula 1 1 and 11a can 

15 be prepared by methods described hereinafter. The esters of Formula 1 1 can also be 
activated by first hydrolyzing the ester to form the corresponding carboxylic acid, and 
then converting the acid into the acid chloride (T = CI) using thionyl chloride or oxalyl 
chloride, or into the acyl imidazole (T = 1-imidazolyl) by treating with 
1,1 -carbonyldiimidazole. In cases where U 1 equals alkyl in Formula 1 1 the carbonyl 

20 may need protecting. For examples of this type of chemistry, see B. Ruhland and G. 
Leclerc, J. Heterocyclic Chem., 26, 469 (1989). 
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Scheme 5 
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Compounds of Formula lOaa can be prepared by reaction of nitrile esters of 
Formula llaa with ambident nucleophiles of Formula 12 (Scheme 5a). Alkylation of 
lOaa with alkyl halides in the presence of base provides compounds of Formula lOab. 
Alternatively, treatment of lOaa with alkylamines or alkoxy amines provides compounds 
of Formula lOab. 



Scheme 5a 
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Esters of Formula 1 1 or 1 1c can be prepared from copper (I)-catalyzed reaction of 
10 compounds of Formula 13 or 13a with substituted aryl halides of Formula 14 according 
to methods adapted from A. Osuka, T. Kobayashi and H. Suzuki, Synthesis, (1983), 67 
and M. S. Malamas, T. C. Hohman, and J. Millen, 7. Med. Chem. f (1994), 37, 
2043-2058, and illustrated in Scheme 6, Procedures to prepare compounds of 
Formula 14 are described below (see Scheme 35). 
15 Esters of Formula 1 1 or 1 lc can also be prepared from compounds of Formula lid after 
modification of the carboxylic acid functional group to the appropriate Y and Z group. 
A copper (I)-catalyzed coupling of compounds of Formula 13 or 13a with 
ortfitf-bromocarboxylic acids of Formula 14a (see A. Bruggink, A. McKillop, 
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Tetrahedron, (1975), 37, 2607) can be used to prepare compounds of Formula 1 lb or 
1 Id as shown in Scheme 6. Methods to prepare compounds of Formula 14a are 
common in the art (see P. Beak, V. Snieckus, Acc. Chem. Res., (1982), 75, 306 and Org. 
React., (1979), 26, 1 and references therein). 

Scheme 6 
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Additionally, the malonate esters of Formula lie can be prepared by treating aryl 
acetic acid esters of Formula 15 with a dialkyl carbonate or alkyl chloroformate in the 
5 presence of a suitable base such as, but not limited to, sodium metal or sodium hydride 
(Scheme 7). For example, see /. Am. Chem. Soc, (1928), 50, 2758. Compounds of 
Formula 1 If can be prepared from compounds of Formula 1 le by alkylation with a 
suitable alkylating agent in an inert solvent. Suitable alkylating agents include dialkyl 
sulfates such as dimethyl sulfate, haloalkyl sulfonates such as methyl 

10 trifluoromethanesulfonate, and alkyl halides such as iodomethane. These alkylations can 
be conducted with or without additional base. Appropriate bases include alkali metal 
alkoxides such as potassium ter/-butoxide, inorganic bases such as sodium hydride and 
alkali metal amides such as lithium diisopropylamide. Suitable solvents include polar 
aprotic solvents such as MA^dimethylformamide or ethers such as tetrahydrofuran, 

15 dimethoxyethane, or diethyl ether. Alkylations of this type are well known in the art (see 
March, J. Advanced Organic Chemistry; 4th ed., John Wiley: New York, (1992), p 412, 
and references therein). 
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Alternatively, esters of Formula 15 can be alkylated to provide esters of 
Formula 15a by alkylation with a suitable alkylating agent in an inert solvent 
5 (Scheme 7a). Suitable alkylating agents include dialkyl sulfates such as dimethyl sulfate, 
haloalkyl sulfonates such as methyl trifluoromethanesulfonate, and alkyl halides such as 
iodomethane. These alkylations can be conducted with or without additional base. 
Appropriate bases include alkali metal alkoxides such as potassium ter/-butoxide, 
inorganic bases such as sodium hydride and alkali metal amides such as lithium 
10 diisopropylamide. Suitable solvents include polar aprotic solvents such as 

N,N-dimethylformamide or ethers such as tetrahydrofuran, dimethoxyethane, or diethyl 
ether. Alkylations of this type are well known in the art (see March, J. Advanced 
Organic Chemistry*, 4th ed., John Wiley: New York, (1992), p 416-418, and references 
therein). 

15 Esters of Formula 15a can be treated with a carbonylating agent of Formula 34 to 

provide compounds of Formula 1 lg. The carbonylating agents of Formula 34 are 
carbonyl or thiocarbonyl transfer reagents such as phosgene, thiophosgene, diphosgene 
(C1C(=0)0CC1 3 ), triphosgene (Cl 3 COC(=0)OCCl 3 ), A^AT^arbonyldiimidazole, 
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A^A^-thiocarbonyldiimidazole, and l,r-carbonyldi(l,2,4-triazole). Alternatively, the 
compounds of Formula 34 can be alkyl chloroformates or dialkyl carbonates. Some of 
these carbonylating reactions may require the addition of a base to effect reaction. 
Appropriate bases include alkali metal alkoxides such as potassium terr-butoxide, 
inorganic bases such as sodium hydride and potassium carbonate, tertiary amines such as 
triethylamine and triethylenediamine, pyridine, or l,8-diazabicyclo[5.4.0]undec-7-ene 
(DBU). Suitable solvents include polar aprotic solvents such as acetonitrile, 
dimethylformamide, or dimethyl sulfoxide; ethers such as tetrahydrofuran, 
dimethoxyethane, or diethyl ether; ketones such as acetone or 2-butanone; hydrocarbons 
such as toluene or benzene; or halocarbons such as dichloromethane or chloroform. 
Compounds of Formula 6c can be prepared from compounds of Formula 1 lg by reaction 
with an ambident nucleophile of Formula 12a. An example of nucleophiles of 
Formula 12a is methylhydrazine. 



Scheme 7a 
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Nitrile esters of Formula 1 laa (Scheme 7b) can be prepared by reacting 
compounds of Formula 16 under similar conditions oudined in Scheme 7a. 
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Scheme 7b 
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Esters of Formula 15 can be prepared from acid-catalyzed alcoholysis of aryl 
acetonitriles of Formula 16 or esterification of aryl acetic acids of Formula 17 as 
illustrated in Scheme 8 (see Org. Synth., Coll. Vol. I, (1941), 270). 

Additionally, esters of Formula 15 can be prepared by palladium (O)-catalyzed 
cross coupling reaction of aryl iodides of Formula 14 with a Reformatsky reagent or an 
alkoxy(trialkylstannyl)acetylene followed by hydration (Scheme 8). For example, see 
T. Sakamoto, A. Yasuhara, Y. Kondo, H. Yamanaka, Synlett., (1992), 502, and 
J. F. Fauvarque, A. Jutard, J. Organometal. Chem., (1977), 132, C17. 
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Aryl acetic acid esters of Formula 15b can also be prepared by copper (I)-catalyzed 
condensation of aryl halides of Formula 18 with compounds of Formula 19 as described 
in EP-A-307,103 and illustrated below in Scheme 9. 

Scheme 9 

(a Br, I) HY 1 Z Yl 



E Z 



I 19 I 

I I 
OR OR 

18 15b 
R=Ci-C4alkyI 

Y 1 = O, S, OCHR 15 , SCHR 15 , 0-N=C(R 7 ), NR 15 

5 

Some esters of Formula 15 (Formula 15c) can also be prepared by forming the Y 2 
bridge using conventional nucleophilic substitution chemistry (Scheme 10). 
Displacement of an appropriate leaving group (Lg) in electrophiles of Formula 21 or 22 
with a nucleophilic ester of Formula 20 affords compounds of Formula 15c. A base, for 
10 example sodium hydride, is used to generate the corresponding alkoxide or thioalkoxide 
of the compound of Formula 20. 

Scheme 10 
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Some esters of Formula 15 (Formula 15f) can also be prepared by forming the Y 3 
bridge from substituted hydroxylamine 15e and carbonyl compounds 22a. The 
hydroxy lamine 15e is in turn prepared from esters 15d. This method has been described 
in EP-A-600,835 and illustrated in Scheme 11. 

Scheme 1 1 

O 
II 

Z-^ C ^-R 7 

— - — ► 

f r 

I I 

OR OR 



15d B 1 = CHR 15 Br R * C l- C 4 alk y J 

15e B 1 = CHR 15 0NH 2 #HC1 Y 3 = CHR 15 ON=C(R 7 ) 



15f 



Compounds of Formula 23 (compounds of Formula I in which G = G-2 or G-3, 
G = C or N, and A 1 = A or B) can be prepared by reaction of Formula 24 compounds 
with lower alkyl amines in a suitable solvent such as methanol or dioxane (Scheme 12). 
The leaving group Lg* in the amides of Formula 24 are any group known in the art to 

10 undergo a displacement reaction of this type. Examples of suitable leaving groups 

include chlorine, bromine, and sulfonyl and sulfonate groups. Similarly, compounds of 
Formula 23a can be prepared from compounds of 24a. Compounds of Formula 23b and 
23c can be prepared by reaction of compounds of 24 or 24a, respectively, with alkali or 
transition metal cyanide salts. Displacements of this type are well established in the art. 

15 The reactions are usually conducted in polar, aprotic solvents such as N,N- 

dimethylformamide, with or without additional catalysts. For an example, see A. 
Miyashita, y. Suzuki, K. Ohta, T. Higashino, Heterocycles, (1994) 39, 345. 
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Scheme 12 
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Compounds of Formula 24b can be prepared from compounds of Formula 25 by 
reaction with halogenating agents such as thionyl chloride or phosphorus oxybromide to 
form the corresponding ^-halo-substituted derivatives (Scheme 13). Alternatively, 
compounds of Formula 25 can be treated with an alkylsulfonyl halide or haloalkylsulfonyl 
anhydride, such as methanesulfonyl chloride, /?-toluenesulfonyl chloride, and 
trifluoromethanesulfonyl anhydride, to form the corresponding P-alkylsulfonate of 
Formula 24b. The reaction with the sulfonyl halides may be performed in the presence of 
a suitable base (e.g., triethylamine). In a similar manner, compounds of Formula 24c can 
be prepared from compounds of Formula 6c. 

Scheme 13 
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As illustrated in Scheme 14, sulfonyl compounds of Formula 24d can be prepared 
by oxidation of the corresponding thio compound of Formula 26 using well-known 
methods for the oxidation of sulfur (see Schrenk, K. In The Chemistry ofSulphones and 
Sulphoxides; Patai, S. et al., Eds.; Wiley: New York, 1988). Suitable oxidizing reagents 
15 include meta-chloro-peroxybenzoic acid, hydrogen peroxide and Oxone® (KHSO5). 
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Similarly, compounds of Formula 26a can be oxidized to compounds of Formula 24e 
with one or two equivalents of oxidizing reagent. 

Scheme 14 
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5 Alternatively, halo-compounds of Formula 24f (compounds of Formula 24b 

wherein A' = A = N, G' = N, and W = O) can be prepared from hydrazides of Formula 27 
as illustrated in Scheme 15. When R 27 = C(=S)S(C 1 -C 4 alkyl), the diacyl compound of 
Formula 27 is treated with excess thionyl halide, for example excess thionyl chloride. 
The product formed first is the ring-closed compound of Formula 28 which can be 
10 isolated or converted in situ to the compound of Formula 24f ; see P. Molina, A. Tarraga, 
A. Espinosa, Synthesis , (1989), 923 for a description of this process. 

Alternatively, when R 27 — R 2 as defined above, the hydrazide of Formula 27 is 
cyclized with phosgene to form the cyclic urea of Formula 24f wherein hal = CL This 
procedure is described in detail in J. Org. Chem., (1989), 54 9 1048. 
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Scheme 15 
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The hydrazides of Formula 27 can be prepared as illustrated in Scheme 16. 
Condensation of the isocyanate of Formula 29 with the hydrazine of 
5 Formula H 2 NNR 2 R 27 in an inert solvent such as tetrahydrofuran affords the hydrazide. 

Scheme 16 
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10 In addition to the methods disclosed above, compounds of Formula 30 can be 

prepared by treating a ketenedithioacetal of Formula 3 1 with an ambident nucleophile of 
Formula 12 (Scheme 17). The nucleophiles of Formula 12 are described above. 
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Ketene dithioacetals of Formula 31a can be prepared by condensing arylacetic acid 
esters of Formula 15 with carbon disulfide in the presence of a suitable base, followed by 
reaction with two equivalents of an V-halide, such as iodomethane or propargyl bromide 
(Scheme 18). 

Scheme 18 
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Compounds of Formula 32 can be prepared by condensation of TV-amino-ureas of 
Formula 33 with a carbonylating agent of Formula 34 (Scheme 19). The carbonylating 
agents of Formula 34 are carbonyl or thiocarbonyl transfer reagents such as phosgene, 
thiophosgene, diphosgene (C1C(=0)0CC1 3 ), triphosgene (Cl 3 COC(=0)OCCl 3 ), 
A^A^'-carbonyldiimidazole, TV^-thiocarbonyldiimidazole, and 

l,r-carbonyldi(l,2 v 4-triazole). Alternatively, the compounds of Formula 34 can be alkyl 
chloroformates or dialkyl carbonates. Some of these carbonylating reactions may require 
the addition of a base to effect reaction. Appropriate bases include alkali metal alkoxides 
such as potassium ferf-butoxide, inorganic bases such as sodium hydride and potassium 
carbonate, tertiary amines such as triethylamine and triethylenediamine, pyridine, or 
l,8-diazabicyclo[5.4.0]undec-7-ene (DBU). Suitable solvents include polar aprotic 
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solvents such as acetonitrile, dimethylformamide, or dimethyl sulfoxide; ethers such as 
tetrahydrofuran, dimethoxyethane, or diethyl ether; ketones such as acetone or 
2-butanone; hydrocarbons such as toluene or benzene; or halocarbons such as 
dichloromethane or chloroform. ). The reaction temperature can vary between 0°C and 
5 150°C and the reaction time can be from 1 to 72 hours depending on the choice of base, 
solvent, temperature, and substrates. Also, compounds of Formula 32a can be prepared 
by reacting compounds of Formula 33a with alkylamidines in solvents such as n-butanol 
or TV^V-dimethylformamide in the presence of a base, followed by JV-alkylation (in the 
presence of a base) with an alkylhalide as demonstrated by J. Heeves, et al., 7. Med. 
10 Chem., 1984, 27, 894-900 (Scheme 19). 

Scheme 19 
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Af-Amino-ureas of Formula 33 can be prepared as illustrated in Scheme 20. 
15 Treatment of an arylamine of Formula 35 with phosgene, thiophosgene, 

N,N -carbonyldiimidazole, or N,N -thiocarbonyldiimidazole produces the isocyanate or 
isothiocyanate of Formula 36. A base can be added for reactions with phosgene or 
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thiophosgene. Subsequent treatment of the iso(thio)cyanate with an R 2 -substituted 
hydrazine produces the jV-amino-urea of Formula 33. 

Scheme 20 
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Additionally, Formula 33a compounds can be prepared by reaction of Formula 36 
iso(thiocyanates) as outlined in Scheme 20a. 
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Scheme 20a 
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Compounds of Formula 37 can be prepared by either method illustrated in 
5 Scheme 21. Ureas of Formula 38 are reacted with activated 2-halocarboxylic acid 
derivatives such as 2-halocarboxylic acid chlorides, 2-halocarboxylic acid esters or 
2-haloacyl imidazoles. The initial acylation on the arylamino nitrogen is followed by an 
intramolecular displacement of the 2-haIo group to effect cyclization. Base may be 
added to accelerate the acylation and/or the subsequent cyclization. Suitable bases 
10 include triethylamine and sodium hydride. Alternatively, Formula 37 compounds can be 
prepared by reaction of Formula 36 isocyanates with Formula 39a esters. As described 
above, base may be added to accelerate the reaction and subsequent cyclization to 
Formula 37 compounds. 
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The ureas of Formula 38 can be prepared by either of the methods illustrated in 
Scheme 22. The arylamine of Formula 35 can be contacted with an isocyanate or 
5 isothiocyanate of Formula R 2 N=G=W as described above. Alternatively, an isocyanate 
or isothiocyanate of Formula 36 can be condensed with an amine of Formula R 2 -NH 2 to 
form the urea. The arylamine and iso(thio)cyanates of Formulae 35 and 36, respectively, 
are commercially available or prepared by well-known methods. For example, 
isothiocyanates can be prepared by methods described in J. HeterocycL Chem., (1990), 

10 27, 407. Isocyanates can be prepared as described in March, J. Advanced Organic 

Chemistry^ 3rd ed„ John Wiley: New York, (1985), pp 944, 1 166 and also in Synthetic 
Communications, (1993), 23(3), 335 and references therein. For methods describing the 
preparation of arylamines of Formula 35 that are not commercially available, see M. S. 
Gibson in The Chemistry of the Amino Group; Patai, S., Ed.; Interscience Publishers, 

15 (1968); p 37 and Tetrahedron Lett. (1982), 23(7), 699 and references therein. 
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Scheme 22 
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3) Thionation Procedures 
5 Compounds of Formula 39 (compounds of Formula I wherein G = G-l , W = S) 

can be prepared by treating compounds of Formula 40 with thionating reagents such as 
P 2 S 5 or Lawesson r s reagent (2,4-bis(4-methoxyphenyl)-l,3-dithia-2,4-diphosphetane- 
2,4-disulfide) as illustrated in Scheme 23 (see Bull. Soc. Chim. Belg., (1978), 87, 229; 
and Tetrahedron Lett., (1983), 24, 3815). Under similar conditions, compounds of 
10 Formula 41 (compounds of Formula I wherein G = G-2 or G-3, G' = C or N, and A' = A 
or B) can be prepared from compounds of Formula 42. Compounds of Formula 41a 
(compounds of formula I wherein G = G-5, W = S) can be prepared from compounds of 
Formula 42a. 
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Scheme 23 
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4) Aryl Moiety (E- Y-Z) Synthesis Procedures 

Compounds of Formula 43 (compounds of Formula I wherein Y is CHR 15 0, 
CHR 15 S> or CHR 15 0-N=CR 7 ) can be prepared by contacting halides of Formula 44 with 
various nucleophiles (Scheme 24). The appropriate alcohol or thiol is treated with a 
base, for example sodium hydride, to form the corresponding alkoxide or thioalkoxide 
which acts as the nucleophile. 
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Some aryl halides of Formula 44 can be prepared by radical halogenation of the 
corresponding alkyl compound (i.e., H instead of halogen in Formula 44), or by acidic 
5 cleavage of the corresponding methylether (i.e., OMe instead of halogen in Formula 44). 
Other aryl halides of Formula 44 can be prepared from the appropriate alcohols of 
Formula 45 by well known halogenation methods in the art (see Carey, F. A.; Sundberg, 
R. J. Advanced Organic Chemistry; 3rd ed., Part B, Plenum: New York, (1990), p 122). 

Compounds of Formula I wherein Y is CR^CR 6 or CHR 6 -CHR 6 (Formula 46 
10 and 47, respectively) can be prepared as illustrated in Scheme 25. Treatment of the 
halides of Formula 44 with triphenylphosphine or a trialkylphosphite produces the 
corresponding phosphonium salt (Formula 49) or phosphonate (Formula 50), 
respectively. Condensation of the phosphorus compound with a base and a carbonyl 
compound of Formula Z(R 6 )C=0 affords the olefin of Formula 46. 
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The olefins of Formula 46 can be converted to the saturated compounds of 
Formula 47 by hydrogenation over a metal catalyst such as palladium on carbon as is 
5 well-known in the art (Rylander, Catalytic Hydrogenation in Organic Synthesis; 
Academic: New York, (1979)). 

Formula 48 alkynes can be prepared by halogenation/dehalogenation of 
Formula 46 olefins using procedures well-known in the art (March, J. Advanced 
Organic Chemistry; 3rd ed., John Wiley: New York, (1985), p 924), Additionally, 
10 Formula 48 alkynes can be prepared by well-known reaction of aryl halides with alkyne 
derivatives in the presence of catalysts such as nickel or palladium (see J. Organomet. 
Chem., (1975), 93 253-257). 

The olefin of Formula 46 can also be prepared by reversing the reactivity of the 
reactants in the Wittig or Horner-Emmons condensation. For example, 2-alkylaryl 
15 derivatives of Formula 51 can be converted into the corresponding dibromo-compound 
of Formula 52 as illustrated in Scheme 26 (see Synthesis, (1988), 330). The dibromo- 
compound can be hydroiyzed to the carbonyl compound of Formula 53, which in turn 
can be condensed with a phosphorus-containing nucleophile of Formula 54 or 55 to 
afford the olefin of Formula 46. Additionally, compounds of Formula 53 can be 
20 prepared by oxidation of the corresponding alcohols of Formula 30. 

Vinylhalides of Formula 56 can be prepared by reacting phosphorus reagents of 
Formulae 55a or 55b with carbonyl compounds of Formula 53 (Scheme 26). The 
preparations of halides of Formula 55a from the appropriate diethylphosphonoacetate are 
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described by McKenna and Khawli in J. Org. Chem., (1986), 51, 5467. The thiono 
esters of Formula 55b can be prepared from esters of Formula 55a by converting the 
carbonyl oxygen of the ester to a thiocarbonyl (see Chem. Rev., (1984), 84, 17 and 
Tetrahedron Lett., (1984), 25, 2639). 
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Oximes of Formula 57 (Formula I wherein Y is C(R 7 ) = N-O) can be prepared 
from carbonyl compounds of Formula 58 by condensation with hydroxy lamine, followed 
by O-alkylation with electrophiles of Formula Z-(C1, Br, or I) (Scheme 27). 
Alternatively, the 0-substituted hydroxylamine can be condensed with the carbonyl 
10 compound of Formula 58 to yield oximes of Formula 57 directly. 
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Scheme 27 



CR 7 =0 l)H 2 N-OH ^CR^N-OZ 

f 2) Z-hal | 

1 G 

or 

H 2 N-OZ 



58 haI = a,BrorI 57 

Carbamates of Formula 59 can be prepared by reacting aryl alcohols of Formula 45 
with isocyanates of Formula 61 (Scheme 28). A base such as triethylamine can be added 
to catalyze the reaction. As shown, carbamates of Formula 59 can be further alkylated 
to provide the carbamates of Formula 60. 

Scheire 28 
O 

CHR 15 OH ZNCO ^CHR 15 0 NHZ ^CHR^O N— Z 

j E pl5-hal E 1 t «- 

G base G 

59 

hal = Q,BrorI 60 



E 

G 61 
45 



10 Compounds of Formula I wherein Y is -CHR 15 0-N=C(R 7 )-C(=N-A 2 -Z 1 )-A 1 -, 

-CHRl5o~N=C(R 7 )-C(R 7 )=N-A 2 -A 3 - or -CHR 15 0-N=C(-C(R 7 )=N-A 2 -Z 1 )- can be 
prepared by methods known in the art (see, for example, WO 95/18789, WO 95/21 153, 
and references therein) together with the methods disclosed herein. 

The compounds of the present invention are prepared by combinations of reactions 

15 as illustrated in the Schemes 1-28 in which Z is a moiety as described in the summary. 
Preparation of the compounds containing the radical Z as described in the summary, 
substituted with L (defined as any group attached to Z as depicted in each of the 
individual schemes) can be accomplished by one skilled in the art by the appropriate 
combination of reagents and reaction sequences for a particular Z-L. Such reaction 

20 sequences can be developed based on known reactions available in the chemical art. For 
a general reference, see March, J. Advanced Organic Chemistry; 3rd ed., John Wiley: 
New York, (1985) and references therein. See the following paragraphs for some 
examples of how L is defined in individual schemes, and the preparation of representative 
Z-L examples. 
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Compounds of Formula 63 in Scheme 29 can be prepared from compounds of 
Formula 62 by reaction with hydroxylamine or hydroxylamine salts. See Sandler and 
Karo, "Organic Functional Group Preparations," Vol. 3 Academic Press, New York, 
(1972) 372-381 for a review of methods. Compounds of Formula 63 correspond to 
5 compounds of Formula 19 in Scheme 9 when Y 1 = 0-N=C(R 7 ) and in Scheme 24, 
reagent HO-N=CR 7 . 

Scheme 29 



H 2 NOHor 

0-CR7-Z ^NOH-HC^ase* HO~N=CR7-Z 

62 63 



Compounds of Formula 62 can be prepared from compounds of Formula 61a 
10 (Scheme 30) by Friedel-Crafts acylation with compounds of Formula 64. (See 

Olah, G. Friedel-Crafts and Related Reactions, Interscience, New York (1963-1964) for 
a general review). Compounds of Formula 62 may also be prepared by reaction of acyl 
halides, anhydrides, esters, or amides of Formula 67 with organometallic reagents of 
Formula 66. (See March, J. Advanced Organic Chemistry; 3rd ed., John Wiley: New 
15 York, (1985), pp 433-435 and references therein.) The organometallic compounds of 
Formula 66 may be prepared by reductive metallation or halogen-metal exchange of a 
halogen-containing compound of Formula 65 using, for example, magnesium or an 
organolithium reagent, or by deprotonation of compounds of Formula 61a using a strong 
base such as a lithioamide or an organolithium reagent, followed by transmetallation. 
20 Compound 62 corresponds to Compound 17a in Scheme 1 1, while Compound 62a 
corresponds to O = C(R 6 )Z in Scheme 25. 
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Scheme 30 



Z-H 



61a 



R 28 COCI (64) 

Aia 3 



0=CR 28 -Z 
62 R^R 7 
62a R 28 ^ 6 



Z-hal 
65 



^ Z-M 1 
66 



0=CR 28 -T 3 



67 



OCR^-Z 
62 R 28 =R 7 

62a R^R 6 



hal=Cl, Br, I 



M^MgX 
CuLiZ 
CdZ 
SnR 3 



T 3 =C1 

OCOR 28 

OR 

NR 2 



R » C r C 4 alkyl r28 = R 6 or R 7 



Compounds of Formula 65 may be prepared by reaction of compounds of 
Formula 61a (Scheme 31) with, for example, bromine or chlorine, with or without 
5 additional catalysts, under free-radical or aromatic electrophilic halogenation conditions, 
depending on the nature of Z. Alternative sources of halogen, such as 
7V-halosuccinimides, terf-butyl hypohalites or SC>2Cl2> ma y also b e used. (See March, 
J. Advanced Organic Chemistry; 3rd ed., John Wiley: New York, (1985), pp 476-479, 
620-626, and references therein.) For a review of free-radical halogenation, see Huyser, 

10 in Patai," The Chemistry of the Carbon-Halogen Bond," Part 1 , Wiley, New York 
(1973) pp 549-607. For electrophilic substitutions, see de la Mare, "Electrophilic 
Halogenation," Cambridge University Press, London (1976). Compounds of Formula 65 
correspond to compounds of Formula 21 in Scheme 10 where Lg = Br, CI, or I and 
reagent Z-hal in Scheme 27. Compounds of Formula 69 can be prepared from 

15 compounds of Formula 68 by similar procedures. Compounds of Formula 69 correspond 
to compounds of Formula 22 in Scheme 10 where Lg = Br, CI, or I. Compounds of 
Formula 54 or 55 in Scheme 26 can be prepared by reaction of compounds of 
Formula 69 with triphenylphosphine or trialkyl phosphites, respectively, followed by 
deprotonation with base. See Cadogen, "Organophosphorus Reagents in Organic 

20 Synthesis," Academic Press, New York (1979) for a general treatise on these reagents. 
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Scheme 3 1 




N-hal 



,or f-BuO-hal 



or S02Q2 
optional catalyst 



Z-hal 
65 

hal = Q, Br, I 



H-CHR 6 -Z 



68 



R = C1-C4 alkyl 



hal-CHR 6 -Z 



69 



1) (C6H 5 )3P 

or 
(RO^P 



2) base 
54 or 55 in Scheme 26 



Compounds of Formula 70 can be prepared from compounds of Formula 62b by 
treatment with peracids such as perbenzoic or peracetic acid, or with other peroxy 
compounds in the presence of an acid catalysts, followed by hydrolysis of the resultant 
ester. For a review, see Plesnicar, in Trahanovsky, "Oxidation in Organic Chemistry, pt. 
C, Academic Press, New York (1978) pp 254-267. Formula 70 corresponds to 
Formula 19 in Scheme 9 when Y 1 = O and reagent HO-Z in Scheme 24. Compounds of 
Formula 74 can be prepared from compounds of Formula 70 by conversion to the 
dialkylthiocarbamates of Formula 72 followed by rearrangement to Formula 73 and 
subsequent hydrolysis. See M. S. Newman and H. A. Karnes, 7. Org. Chem. (1966), 31, 
3980-4. Formula 74 corresponds to Formula 19 in Scheme 9 when Y 1 = S and reagent 
HS-Z in Scheme 24. 
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0=CCCH 3 >Z 
62b 



Schems 32 



DEO] 



2) hydrolysis 



HO-Z 
70 



HO-Z 



QCSN(R) 2 



71 



Z-0-CSN(R)2 
72 



heat 



Z-S-CON(R) 2 
73 



HS-Z 
74 



R = 0^4 alky 1 



Compounds of Formula 75 can be converted to compounds of 
Formulae 65, 70 or 74 via the diazonium compounds 76, by treatment with nitrous acid 
5 followed by subsequent reaction (Scheme 33). See reviews by Hegarty , pt. 2, 

pp 51 1-91 and Schank, pt. 2, pp 645-657, in Patai, "The Chemistry of Diazonium and 
Diazo Groups," Wiley, New York (1978). Treatment of Formula 76 compounds with 
cuprous halides or iodide ions yield compounds of Formula 65. Treatment of 
Formula 76 compounds with cuprous oxide in the presence of excess cupric nitrate 
10 provides compounds of Formula 70. (Cohen, Dietz, and Miser, J. Org. Chem, (1977), 
42, 2053). Treatment of Formula 76 compounds with (S2)' 2 yields compounds of 
Formula 74. 

Scheme 33 



Z-hal haHBr, d, I 
65 

HOZ 
70 




74 

Compounds of Formula 75 can be prepared from compounds of Formula 61a by 
15 nitration, followed by reduction (Scheme 34). A wide variety of nitrating agents is 
available (see Schofield, Aromatic Nitration, Cambridge University Press, Cambridge 
(1980)). Reduction of nitro compounds can be accomplished in a number of ways (see 
March, J. Advanced Organic Chemistry, 3rd ed., John Wiley: New York, (1985), 



Z-NH 2 ^ N2+ CuBr,Oiaorr 

75 76 

C"2° m 
Cu(Np3)2 
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pp 1 103-4 and references therein). Formula 75 corresponds to Formula 19 in Scheme 9 
when Yl = NR 15 and R 15 = H. 

Scheme 34 



Z^H 
61a 



Z-N02 
77 



Z-NH 2 
75 



Iodides of Formula 14 can be prepared from compounds of Formula 80 by the 
methods described above in Schemes 24-28 for various Y-Z combinations. Compounds 
of Formula 80 can in turn be prepared from compounds of Formula 79 by functional 
group interconversions which are well known to one skilled in the art. The compounds 

10 of Formula 79 can be prepared by treating compounds of Formula 78 with an 

organolithium reagent such as n-BuLi or LDA followed by trapping the intermediate 
with iodine (Beak, P., Snieckus, V. Acc. Chem. Res., (1982), 15, 306). Additionally, 
lithiation via halogen metal exchange of compounds of Formula 78, where H is replaced 
by Br, will produce an intermediate which can be trapped with iodine to prepare 

15 compounds of Formula 79 (Parham, W E., Bradsher, C K. Acc. Chem. Res., (1982), 15, 
300 (Scheme 32). 

Scheme 35 



E 
I 

H 

78 



Organolithium 
reagent, 



E 



79 



T 4 = COjH, CONR 2 , CONHR, 

H 3 C 



CSNHR, 



, CH=NR, 



R 

NL 



o 



, (CH2)tNR2, 



R 



CH 2 OH, OMe, OCH 2 OMe 



Functional 
Group 

Interconversion 



T 5 



I 

80 



Y-Z construction 



14 

T 5 = CHR 6 (a Br, I), CHO 
CH 2 OH, OH 

R=C2-C4alkyl 
t«lor2 
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It is recognized that some reagents and reaction conditions described above for 
preparing compounds of Formula I may not be compatible with certain functionalities 
present in the intermediates. In these instances, the incorporation of 
protection/deprotection sequences or functional group interconversions into the synthesis 
will aid in obtaining the desired products. The use and choice of the protecting groups 
will be apparent to one skilled in chemical synthesis (see, for example, Greene, T. W.; 
Wuts, P. G. M. Protective Groups in Organic Synthesis, 2nd ed.; Wiley: New York, 
1991). One skilled in the art will recognize that, in some cases, after the introduction of 
a given reagent as it is depicted in any individual scheme, it may be necessary to perform 
additional routine synthetic steps not described in detail to complete the synthesis of 
compounds of Formula I. One skilled in the art will also recognize that it may be 
necessary to perform a combination of the steps illustrated in the above schemes in an 
order other than that implied by the particular sequence presented to prepare the 
compounds of Formula I. 

One skilled in the art will also recognize that compounds of Formula I and the 
intermediates described herein can be subjected to various electrophilic, nucleophilic, 
radical, organometallic, oxidation, and reduction reactions to add substituents or modify 
existing substituents. 

Without further elaboration, it is believed that one skilled in the art using the 
preceding description can utilize the present invention to its fullest extent. The following 
Examples are, therefore, to be construed as merely illustrative, and not limiting of the 
disclosure in any way whatsoever. Percentages are by weight except for 
chromatographic solvent mixtures or where otherwise indicated. Parts and percentages 
for chromatographic solvent mixtures are by volume unless otherwise indicated. 
! H NMR spectra are reported in ppm downfield from tetramethylsilane; s = singlet, 
d = doublet, t = triplet, q = quartet, m = multiplet, br s = broad singlet. 

EXAMPLE 1 

Step A: Preparation of A^r2-fbromomethyDphenyl1-2.2- 

dimethylhydrazinecarboxamide 
o-Tolyl isocyanate (50.4 g) and 75.2 g of N-bromosuccinimide in 800 mL of 
carbon tetrachloride were heated to reflux. Benzoyl peroxide (1.1 g) was added and the 
mixture was heated at reflux for 1 .5 h. The solution was cooled to room temperature 
and the precipitate was removed by filtration. The filtrate was concentrated in vacuo and 
redissolved in 500 mL of toluene and cooled to 5°C 1,1-Dimethylhydrazine (30 mL) in 
20 mL of toluene was added dropwise. The reaction mixture was stirred at room 
temperature overnight. The precipitated solid was collected by filtration and redissolved 
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in 1 L of dichloromethane. The organic solution was washed with 500 mL of water and 
then with 500 mL of saturated aqueous sodium chloride solution. The organic phase 
was dried (MgS0 4 ), filtered and concentrated to give 58 g (56% yield) of the title 
compound of Step A as a beige solid. *HNMR (CDCI3): 5 8.6 (br s,lH), 8.00 (d,lH), 
730 (m,2H), 7.04 (t,lH), 5.70 (br s,lH), 4.52 (s,2H), 2.67 (s,6H). The material was 
used in the next step without further characterization. 

Step B: Preparation of 5-chloro-4-r2"fchloromethyl)phenyIl-2.4'dihydro-2- 

methyl-3/f- 1 .2.4-triazol-3-one 
The title compound of Step A (58 g) was dissolved in 800 mL of 
dichloromethane and 86 g of triphosgene was added in one portion. A slight exotherm 
was observed, and then the mixture was heated to reflux overnight. The reaction 
mixture was cooled and the solvent removed in vacuo. The resulting solid was dissolved 
in 1 L of ethyl acetate and washed with 500 mL of water, 500 mL of saturated aqueous 
sodium bicarbonate, and then 500 mL of saturated aqueous sodium chloride solution. 
The organic phase was dried (MgS0 4 ), filtered and concentrated to give a dark oil which 
solidified on standing. The solid was triturated in 2: 1 hexane: n-butyl chloride to yield 
32 g of a beige solid. Recrystallization of the solid from 150 mL of hot methanol yielded 
21 g of the title compound of Step B as a white, fluffy solid melting at 122-124°C. A 
second crop was obtained from recrystallization of the mother liquors. *H NMR 
(CDCI3): 8 7.45-7.6 (m,3H), 7.25 (m,lH), 4.68 (d,lH), 4.46 (d,lH), 3.56 (s,3H). 
Approximately 10% of 5-chloro-4-[2-(bromomethyl)phenyl]-2,4-dihydro-2-methyl-3^- 
l,2,4-triazol-3-one was observed in the *H NMR spectrum. 
Step C: Preparation of l>f5.6.7.8-tetrahydro-5.5.8>8-tetramethyl-2- 

naphthalenvDethanone oxime 
To a stirred solution of 5.0 g of 7-acetyM , 2,3, 4~tetrahydro- 1,1,4,4- 
tetramethylnaphthalene in 20 mL of methanol under a nitrogen atmosphere was added 
1.65 g of hydroxylamine hydrochloride and then 1.96 g of sodium acetate. The reaction 
was allowed to stir overnight, then was diluted with diethyl ether, washed twice with 
distilled water and then saturated aqueous sodium chloride solution. The organic phase 
was dried (MgS0 4 ), filtered and concentrated under reduced pressure. The resulting 
solid was triturated with a small amount of hexanes to afford 4.25 g of the title 
compound of Step C as a white solid. *H NMR (CDC1 3 ): 5 7.57 (s,lH), 7.36 (m,2H), 
2.28 (s,3H), 1.69 (s,4H), 1.31 (s,6H), 1.28 (s,6H). 
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Step D: Preparation of 5-chloro-2.4>-dihvdro^methvl~4>r2-rrrri -(5.6.7.8- 

tetrahydro-5.5.8.8-tetramethyl-2- 
naphthalenvltethylidenelaminoloxvlmeth^ 
one 

To a stirred solution of L71 g of the title compound of Step C in 12 mL of THF 
under a nitrogen atmosphere was added 0.85 g of potassium f-butoxide. Another 6 mL 
of THF and 6 mL of DMF was added (to enable stirring) and then 1.5 g of the title 
compound of Step B was added. The reaction mixture was allowed to stir for 3 h, then 
was diluted with diethyl ether and washed with distilled water. The organic phase was 
dried (MgS0 4 ), filtered and concentrated under reduced pressure. The resulting material 
was purified by flash chromatography (20-30% ethyl acetate/hexanes as eluant) to give 
2.05 g of the title compound of Step D as a gum (approximately 80% pure). *H NMR 
(CDC1 3 ): 8 7.60 (m,lH), 7.50 (m,3H), 7.3-7.2 (m,3H), 5.25 (d,lH), 5.17 (d,lH), 3.47 
(s,3H), 2.16 (s,3H), 1.69 (m,4H), 1.28 (m,12H). 

Step E: Preparation of 2.4-dihydro-2-methyl-5-(methylamino)-4-r2-[rrf 1-^5.6.7.8- 

tetrahydro-5>5.8.8-tetramethyl-2- 

naphthalenyDethylidenel£imino]oxylmethyl]phenyl]-3//- 1 .2.4-triazol-3- 
one 

The title compound of Step D (1 g) was dissolved/suspended in 5 mL methanol 
and then 5 g of methylamine was added. The container was closed (sealed) and heated at 
approximately 90°C for 36 h. The reaction was allowed to cool and the vessel was 
evacuated. The solution/suspension was concentrated under reduced pressure. The 
residue was dissolved in ethyl acetate, washed with distilled water and then saturated 
aqueous sodium chloride solution. The organic phase was dried (MgS0 4 ), filtered and 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography (80-100% ethyl acetate/hexanes as eluant) to afford 300 mg of the title 
compound of Step E, a compound of the invention, as a solid (85% pure). *H NMR 
(CDCI3): 8 7.65 (d,lH), 7.6-7.1 (m,6H), 5.15 (m,2H), 3.95 (m,lH), 3.45 (s,3H), 2.6 
(d,3H), 2.2 (s,3H), 1.65 (s,4H), 1.25 (s,12H). 

EXAMPLE 2 

Step A: Preparation of 2-(3-bromophenylV2-methvl-L3-dioxolane 

l-(3-Bromophenyl)ethanone (60.6 g, 0.3 mole), ethylene glycol (83.7 mL, 
1.5 mole), and p-toluenesulfonic acid (0.15 g) were dissolved in benzene (250 mL) and 
heated to reflux overnight using a Dean-Stark apparatus. Water and some ethylene 
glycol had separated and the cooled (room temperature) mixture was poured into water 
(300 mL) and extracted with diethyl ether (2 x 100 mL). The combined organic phases 
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were dried (MgS04> and concentrated to give the crude product as an oil (62.05 g, 
85%). 3 1.7 g of the oil was vacuum distilled and 29.54 g of the title compound of 
Step A was isolated as the fraction boiling between 64-73 °C (24-27 Pa). 
Step B: Preparation of l-r3-(trimethylgermyl)phenyl1ethanone 

5 A 250 mL 4-neck flask was charged with a suspension of magnesium pieces 

(0.8 g, 0.033 mole) in 5 mL of THF. A solution of the title compound of Step A 
dissolved in 20 mL of THF was added dropwise (a few crystals of iodine were added to 
the mixture after a small portion of the solution had been added). Heating to 60°C was 
required to initiate the reaction; the temperature was then maintained between 62-67°C 
10 during the remainder of the addition and then the mixture was heated to reflux for 1 .5 h. 
After cooling the mixture to 60°C, a solution of trimethylgermanium bromide (6.52 g, 
0.033 mole) dissolved in THF (7 mL) was added in small aliquots, allowing the exotherm 
from each addition to keep the temperature between 65-67°C. The mixture was refluxed 
a total of 2 h, cooled, and poured into a saturated ammonium chloride solution (40 mL). 
15 Following separation of the organic layer, the aqueous layer was extracted with diethyl 
ether. The combined organic layers were dried (MgSC>4) and concentrated to give 8.75 g 
of an oil which slowly crystallized. This solid was then dissolved in acetone (70 mL) and 
1 N HC1 (2 mL) was added. The resulting solution was refluxed for 3 h. The reaction 
mixture was concentrated and the residue was partitioned between water and diethyl 
20 ether. After drying (MgSO^, the organic phase was concentrated to yield 6.95 g (89% 
overall for both steps) of the title compound of Step B as a yellow oil. *H NMR 
(CDC1 3 ): 5 8.063 (s,lH), 7.9 (d,lH), 7.7 (d,lH), 7.4 (t,lH), 2.62 (s,3H), 0.43 (s,7H). 
Step C: Preparation of 143-(rtmethylgermyl^phenyriethanone oxime 

Sodium acetate trihydrate (4.09 g, 0.03 mole) was added to a solution of 
25 hydroxylamine hydrochloride (2.09 g, 0.03 mole) in water (25 mL), and this solution was 
added to a solution of the title compound of Step B (4.87 g, 0.021 mole) in methanol 
(40 mL). The mixture was then refluxed overnight and concentrated in vacuo. The 
mixture was treated with water and then extracted with methylene chloride (2 x 120 mL). 
The combined organic layers were dried (MgS04) and concentrated to yield an oil. 
30 Filtration through a 1.5 inch column of silica gel (25% ethyl acetate/hexanes) yielded two 
fractions, the second of which was chromatographed using a medium pressure liquid 
chromatograph (MPLC) (10% ethyl acetate/hexanes). The two fractions obtained 
corresponded to both isomers of the title compound of Step C. On standing at room 
temperature one of the products isomerized to a mixture. The predominant isomer was 
35 used in further preparations (1.2 g, 23%). *H NMR (CDCI3): 59.112 (s,lH), 7.73 
(s,lH), 7.545 (d,lH), 7.48 (d,lH), 7.393 (t,lH), 2.312 (s,3H), 0.405 (s,8H). 
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Step D: Preparation of 24f2-methylphenyl)hydrazonolpropanoic acid 

<?-Tolylhydrazine hydrochloride (10 g, 63.0 mmol) was ground to a fine powder 
and suspended in a mixed solvent of 60 mL of ethanol and 60 mL of 10% aqueous HCL 
The suspension turned into a clear solution after heating at 60°C. To this solution was 
5 added dropwise pyruvic acid (5.3 mL, 75.7 mmol). The mixture was stirred at room 
temperature for 1 h and 1 00 mL of water was added. The orange precipitate was 
collected via filtration. After drying overnight (55 °C, 10 h) in the vacuum oven, the title 
compound of Step D (8.8 g, 73%) was obtained as a light orange solid melting at 
155-157°C. *H NMR (CDCI3): 5 2.16 (s,3H), 2.30 (s,3H), 6.99 (UH), 7.17 (d,lH), 
10 7.26 (UH), 7.42 (d,IH), 7.56 (s,lH). 

Step E: Preparation of 2.4-dihydro-5-methvl-2-f2-methvlphenvlV3i/- 1 .2 A- 

triazoI-3-one 

To a solution of the title compound of Step D (5.0 g, 26.0 mmol) and 
diphenylphosphoryl azide (6.2 mL, 28.6 mmol) in 130 mL of toluene at room 

15 temperature under a nitrogen atmosphere was added triethylamine (4.0 mL, 28.6 mmol). 
The resulting solution was heated at reflux for 6 h and then was stirred at room 
temperature overnight (14 h). The solvent was removed in vacuo and the dark orange 
oil thus obtained was purified by chromatography to give the title compound of Step E 
(4.5 g, 91%) as a light brown solid melting at 145-147°C. *H NMR (CDCI3): 5 2.28 

20 (s,3H), 2.33 (s,3H), 7.30-7.44 (m,4H). 

Step F: Preparation of 2.4-dihydro-4.5-dimethyl-2-( 2-methylphenvD-3H- 1 .2.4- 

triazol-3-one 

To a solution of the title compound of Step E (1.2 g, 6.3 mmol) and iodomethane 
(1.0 mL, 16.1 mmol) in 150 mL of THF under a nitrogen atmosphere at 0°C was added 
25 sodium hydride (0.75 g, 60% oil dispersion, 18.8 mmol). The resulting mixture was 

stirred at room temperature for 3 h and worked up by quenching with ice. The aqueous 
phase was extracted with ethyl acetate (3 x 100 mL). The combined organic extracts 
were dried (MgS04) and filtered, and the solvent was removed in vacuo to afford the 
title compound of Step F (L20g, 93%). *H NMR (CDCI3): 52.29 (s,3H), 2.31 (s,3H), 
30 3.37 (s,3H), 7.23-7.34 (m,4H). 

Step G: Preparation of 2-r2-(bromomethvl)phenyn-2.4-dihydro-4.5-dimethvl-3/y~ 

1 .2.4-triazol-3-one 
A solution of the title compound of Step F (0.9 g , 4.4 mmol), 
iV-bromosuccinimide (0.86 g, 4.9 mmol), and benzoyl peroxide (30 mg) in 20 mL of 
35 carbon tetrachloride was heated at reflux for 10 h. The solvent was removed in vacuo 
and the residue purified by chromatography to give, along with 5-(bromomethyl)-2,4- 
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dihydro^-methyl-2-(2-methylphenyl)-3H-l,2,4-triazol-3-one, the title compound of 
Step G (0.67 g, 54%) as a colorless oil. *H NMR (CDCI3): 8 2.31 (s,3H), 3.32 (s,3H), 
4.68 (s,2H), 7.30-7.48 (m,4H). 

Step H: Preparation of 2.4-dihvdro-4.5-dimethvl-2-r2-rrrri-r3- 

5 (trimethylgermvDphenyllelhyliden^ 1 .2.4- 

triazol-3-one 

To a solution of the title compound of Step G (100 mg, 0.3 mmol) and the title 
compound of Step C (90 mg, 0.3 mmol) in 7 mL of DMF under a nitrogen atmosphere at 
0°C was added sodium hydride (21 mg, 60% dispersion in oil, 0.5 mmol). The resulting 

10 suspension was stirred at room temperature for 5 h. The reaction mixture was then 
quenched with ice (20 g) and extracted with ethyl acetate (3 x 50 mL). The combined 
organic extracts were dried (MgS04) and filtered, and the solvent removed in vacuo. 
The residue was purified by column chromatography to give 80 mg of the title 
compound of Step H, a compound of the invention, as a colorless oil. H NMR 

15 (CDCI3): 5 0.39 (s,9H), 2.23 (s,3H), 2.24 (s,3H), 3.24 (s,3H), 5.36 (s,2H), 7.29-7.46 
(m,5H), 7.53-7.60 (m,2H), 7.66 (s,lH). 

EXAMPLE 3 

Step A: Preparation of l-r2-bromophenylVl T 4»dihydro-5//-tetra2ol-5-one 

2-Bromophenyl isocyanate (8.6 g, 43.4 mmol) was added to azidotrimethylsilane 

20 (10 g, 86.9 mmol) at room temperature. The reaction mixture was then heated at reflux 
for 20 h, cooled to room temperature, and poured onto ice. The precipitates were 
filtered and washed twice with water. The solids were then recrystallized from 
9: 1/w-butyl chlorideiacetonitrile to yield 4.7 g of the title compound of Step A as a solid 
melting at 143-145°C. lH NMR (Me 2 SO-d 6 ; 300 MHz): 5 7.5-7.7 (m,3H), 7.9 (m,lH), 

25 14.7(brs,lH). 

StepB: Preparation of 1.4'dihydro-l-methyl-4-(2-bromophenylV5//-tetrazol-5- 

one 

Potassium carbonate (2.51 g, 18.2 mmol) was added portionwise to a solution of 
the title compound of Step A (4.4 g, 18.2 mmol) in 50 mL of dry 

30 MN-dimethylformamide at room temperature. The mixture was then stirred at room 
temperature for 0.5 h. Iodomethane (3.1 1 g, 21.9 mmol) was then added at room 
temperature and the mixture was stirred at room temperature for 20 h. The reaction 
mixture was poured into water, extracted twice with diethyl ether and the combined 
extracts were dried over magnesium sulfate. The solvent was then removed by 

35 distillation under reduced pressure to give an oil. The oil was purified by silica gel 

chromatography using 2:l/hexanes:ethyl acetate as the eluent to yield 3.6 g of the title 
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compound of Step B as an oil. *H NMR (CDCI3; 300 MHz): 5 3.73 (s,3H), 7.35-7.50 
(m,3H), 7.76 (d,lH, J=7.9 Hz). 

Step C: Preparation of 2-r4,5-dihydro-4-niethvI-5-oxo-lJ : />tetrazol-l- 

yllbenzaldehyde 

5 Under nitrogen, n-butyllithium (14.5 mL of a 2.5 M solution in hexanes, 

36.3 mmol) was added dropwise to a solution of the title compound of Step B (8.4 g, 
33 mmol) in 100 mL of dry tetrahydrofuran at -65°C. The mixture was then stirred at 
-65°C for 0.5 h. MAT-Dimethylfonnamide (2.64 g, 36 mmol) was then added at -65°C. 
The reaction mixture was gradually warmed to room temperature over 20 h. Water 

10 (50 mL) was added dropwise at room temperature. The reaction mixture was then 
extracted twice with diethyl ether and dried over magnesium sulfate. The solvent was 
then removed by distillation under reduced pressure to give a solid which was triturated 
twice with n-butyl chloride, and the solid was suction-dried to yield 2.85 g of the title 
compound of Step C. The filtrate was concentrated under reduced pressure to an oil 

15 which was purified by silica gel chromatography using 4: l/hexanes:ethyl acetate as the 
eluent to yield an additional 0.85 g of the title compound of Step C melting at 
102-104°C. l U NMR (CDCI3; 300 MHz): 6 3.75 (s,3H), 7.61 (d,lH, J=7.7Hz), 7.65 
(UH, J=7.6Hz), 7.78 (UH, J=7.6Hz), 8.06 (d,lH, J=7.7Hz), 10.05 (s,lH). 
Step D: Preparation of L4-dihydro-l-r2-fhydroxymethyl)phenyll-4-methyl-5//- 

20 tetrazoI-5-one 

To a stirred solution of the title compound of Step C (0.5 g, 2.45 mmol) in 
25 mL of ethanol was added sodium borohydride (0.06 g, 1 .47 mmol) in one portion at 
10°C. The mixture was stirred at room temperature for 20 h. The solvent was removed 
by distillation under reduced pressure to give an oil which was diluted with water 

25 (30 mL) and extracted twice with methylene chloride. The combined extracts were dried 
over magnesium sulfate and the solvent was removed by distillation under reduced 
pressure to give 0.44 g of the title compound of Step D. *H NMR (CDCI3; 300 MHz): 
5 3.49 (t,lH, J=7.0Hz), 3.75 (s,3H), 4.54 (d,lH, J=6.9Hz), 7.40-7.60 (m,3H), 7.65 
(m,lH). 

30 Step E: Preparation of L4-dihydro-l-methyl-4-r2- 

[[(methylsulfonyl)oxy]methyllphenyl1-5//-tetrazol-5-one 
Under nitrogen, to a solution of the title compound of Step D (2 g, 9.71 mmol) 
and triethylamine (1.18 g, 1 1.7 mmol) in 25 mL of dry tetrahydrofuran was added 
dropwise methanesulfonyl chloride (1.20 g, 1 1.7 mmol) at 0°C. The resulting suspension 
35 was stirred at room temperature for 3 h and was then heated at reflux for 2 h. The 

reaction mixture was then cooled to room temperature and the solvent was removed by 
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distillation under reduced pressure to give an oil. The oil was diluted with water 
(25 mL), extracted twice with methylene chloride and the combined extracts were dried 
over magnesium sulfate. The solvent was then removed by distillation under reduced 
pressure to give 2 g of the title compound of Step E as an oil. ! H NMR (CDCI3; 
5 300 MHz): 8 2.88 (s,3H), 3.73 (s,3H), 5.33 (s,2H), 7.5-7.7 (m,4H). 

Step F: Preparation of l-r3-(trifluoromethvl)phenyl1ethanone oxime 

l-[3-(Trifluoromethyl)phenyl]ethanone (25 g, 13.3 mmol) was combined in a 
single neck round bottom flask with hydroxylamine hydrochloride (15.3 g, 22.0 mmol) in 
200 mL of methanol under a nitrogen atmosphere. To this stirred mixture at room 

10 temperature was added sodium acetate (36.4 g, 44.4 mmol) portionwise. A white 

precipitate formed after the addition of sodium acetate. The mixture was heated under 
reflux for two hours and was then cooled to room temperature. The solvent was 
removed under reduced pressure and the resulting white solid was partitioned between 
saturated ammonium chloride solution (200 mL) and methylene chloride (300 mL). The 

15 organic layer was separated and washed with water (200 mL). After drying over 

MgS0 4 , the organic layer was concentrated under reduced pressure to afford 26.6 g of 
the title compound of Step F as a white solid melting at 56-62 °C. J H NMR (CDCI3): 
8 8.36 (br s,lH), 7.89 (d,lH, J=0.5Hz), 7.81 (d,lH, J=8.0Hz), 7.63 (d,lH, J=8.0Hz), 
7.53-7.49 (m,lH), 2.32 (s,3H). 

20 Step G: Preparation of L4~dihydro-l-methyl-4-r2-rrrn>-r3- 

(trifluoromethvDphenyITethvlidenelainino1oxv1methvllphenvl)-5//- 
tetrazol-5-one 

Under nitrogen, to a solution of the title compound of Step F (0.79 g, 3.9 mmol) 
in 25 mL of dry N^V-dimethylformamide was added sodium hydride (0. 15 g of 60% oil 

25 dispersion, 3.9 mmol) portionwise at room temperature. The reaction mixture was 
stirred at room temperature for 0.5 h. The title compound of Step E (1 g, 3.52 mmol) 
was then added at room temperature and the reaction mixture was stirred at room 
temperature for 20 h. The reaction mixture was then poured into water (25 mL), 
extracted twice with diethyl ether and the combined extracts were dried over magnesium 

30 sulfate. The solvent was then removed by distillation under reduced pressure to give an 
oil which was purified by silica gel chromatography using 4:l/hexanes:ethyl acetate as 
the eluent to yield 0.85 g of the title compound of Step G, a compound of the invention, 
as an oil. *H NMR (CDCI3; 300 MHz): 8 2.18 (s,3H), 3.64 (s,3H), 5.34 (s,2H), 
7.40-7.60 (m,4H), 7.60-7,65 (m,2H), 7.76 (d,lH, J=7.9Hz). 
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EXAMPLE 4 

Step A: Preparation of 2-rh4-dihvdro-4-methyI-5-oxo~l//-tetrazoI-l- 

yPbenzaldehyde oxime 
To a stirred solution of the title compound of Step C in Example 3(1.14 g, 
5 5.59 mmol) in 25 mL of methanol was added hydroxylamine hydrochloride (0.47 g, 

6.71 mmol). The reaction mixture was heated at reflux for 2 h and then cooled to room 
temperature. The solvent was removed by distillation under reduced pressure to give an 
oily solid which was diluted with water (30 mL), extracted twice with methylene chloride 
and the combined extracts were dried over magnesium sulfate. The solvent was removed 
10 by distillation under reduced pressure to yield 1.2 g of the title compound of Step A as 
an oil. l H NMR (CDCI3; 300 MHz): 8 3.73 (s,3H), 7.4-7.6 (m,3H), 7.8 (m,2H), 8.12 
(s,lH). 

Step B: Preparation of 2-f 1.4-dihydro~4-methyl-5-oxo-l//-tetrazol-l- 

vllbenzaldehyde 0-fr3-(trifluoromethyl)phenyl1methylloxime 

15 Under nitrogen, to a suspension of sodium hydride (0.17 g of 60% oil dispersion, 

4.07 mmol) in 25 mL of MAT-dimethylformamide was added the title compound of 
Step A (0.81 g, 3.70 mmol) at room temperature. The reaction mixture was stirred at 
room temperature for 0.5 h. Then a'4}romo-a,a,a-trifluoro-m-xylene (0.97 g, 
4.07 mmol) was added at room temperature. The reaction mixture was stirred at room 

20 temperature for 20 h. The reaction mixture was poured into water (25 mL), extracted 
twice with diethyl ether and the combined extracts were dried over magnesium sulfate. 
The solvent was then removed by distillation under reduced pressure to give an oil which 
was purified by silica gel chromatography using 1 : l/hexanes:ethyl acetate as the eluent to 
yield 0.80 g of the title compound of Step B, a compound of the invention. l H NMR 

25 (CDCI3; 300 MHz): 5 3.67 (s,3H), 5.21 (s,2H), 7.4-7.6 (m,6H), 7.63 (s,lH), 7.95 
(m,lH), 8.15(s,lH). 

EXAMPLE 5 

Step A: Preparation of l-B-ftrifluoromethoxylphenyllethanone oxime 

To a stirring solution of 70.0 g of 3-(trifluoromethoxy)acetophenone in 350 mL 

30 of methanol under N2 was added 26.04 g of hydroxylamine hydrochloride and 30.91 g of 
sodium acetate. The reaction mixture was stirred overnight, and then was concentrated 
under reduced pressure. The resulting material was diluted with diethyl ether, washed 
successively with distilled water, saturated aqueous NaHCC^, and saturated aqueous 
NaCl. The organic layer was dried over MgSC>4, and then concentrated under reduced 

35 pressure to give 73 g of the title compound of Step A as an oil. (*H NMR shows this oil 
to be approximately 87% pure containing approximately 13% of the dimethyl acetal.) 
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l H NMR (CDCI3): 8 8.75 (s,lH), 7-55 (d,lH), 7.5 (s,lH), 7.45 (t,lH), 7.25 (d,lH), 
2.30 (s,3H). 

StepB: Preparation of l-methvl-4-r2>rrrri-r3>rtrifluoromethoxv)phenvlV 

ethylidenelaminoloxylmethyllphenylV 1 .2.4-triazolidine-3.5-dione 
5 The title compound of Step A (73.0 g) was dissolved in 500 mL of 

tetrahydrofuran under N2 and to this with stirring was added portionwise, over 
15 minutes, 13.32 g of 60% sodium hydride. The reaction mixture was allowed to stir 
for 5 minutes, and then 65.79 g of the title compound of Step B in Example 1 was added 
portionwise over 10 minutes. The reaction mixture was stirred overnight, and then 

10 heated at reflux for 1 hour. To this mixture was then added 97 mL of 30% sodium 

methoxide in methanol and the reaction was refluxed another 1.5 hours. After cooling, 
the reaction mixture was partitioned between diethyl ether and distilled water, the 
aqueous layer (now basic) was collected, washed with methylene chloride, neutralized 
with 6N aqueous HC1, and then extracted with ethyl acetate. The ethyl acetate layer was 

15 washed with saturated aqueous NaCl, dried over MgS0 4 , and then concentrated under 
reduced pressure to give 12.85 g, of the title compound of Step B. *H NMR (CDC1 3 ): 
87.4-7.65 (m,5H), 7.25-7.4 (m,2H), 7.2 (d,lH), 5.27 (s,2H), 3.12 (s,3H), 2.19 (s,3H). 
Step C: Preparation of l-methvl-2-r2-propvn-l-vn-442-rrrri-r3- 

ftrifluoromethoxy^phenyl1ethylidene1aininoloxy1methyl]phenyl1- 1 «2 T 4- 

20 triazolidine-3.5-dione 

To a stirring solution of 1.0 g of the title compound of Step B in 10 mL of 
tetrahydrofuran under N 2 was added 0.1 1 g of 60% sodium hydride and then 0.3 1 mL of 
80% propargyl bromide (in toluene). The reaction mixture was stirred overnight, and 
then was washed successively with distilled water and saturated aqueous NaCl. The 

25 organic layer was dried over MgSC>4 and then was concentrated under reduced pressure. 
Column chromatography gave 0.52 g of the title compound of Step C, a compound of 
the invention, as an oil. *H NMR (CDC1 3 ): 8 7.25-7.6 (m,7H), 7.2 (d,lH), 5.25 (s,2H), 
4.35 (d,2H), 3.25 (s,3H), 2.3 (t,lH), 2.19 (s,3H). 

EXAMPLE 6 

30 Step A: Preparation of l-r3-(trifluoromethyl)phenyl1ethanone oxime 

To a solution of 25 g of 3-(trifluoromethyl)acetophenone in 200 mL of pyridine 

under a nitrogen atmosphere was added 10.2 g of hydroxylamine hydrochloride. The 

solution was heated under reflux for 6 h and then the solvent was removed in vacuo. 

The resulting residue was taken up in 10% aqueous HC1 and extracted with three 
35 150 mL portion of ethyl acetate. The combined organic phases were dried (MgS0 4 ), 

filtered and concentrated in vacuo to provide an oil which solidified on standing. 
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Trituration of this solid in hexanes provided 24.9 g of the title compound of Step A as a 
white solid melting at 65-66 °C. 

Step B: Preparation of l-r3-(trifluoromethyl)phenyl]ethanone 

O- rf 2-nitrophenyl)methyl]oxime 
5 To a suspension of 4.92 g of NaH (60% oil dispersion) in 150 mL of 

tetrahydrofuran was added portionwise 24.9 g of the title compound of Step A. Gas 
evolution occurred and the resulting mixture was stirred at room temperature for 4.5 h. 
Then, 25.2 g of o-nitrobenzyl chloride was added. The solids dissolved to give a 
solution and then a new precipitate formed. The mixture was stirred overnight at room 

10 temperature. The solvent was removed in vacuo and the residue was taken up in ice 
water and ether, 30 mL of IN NaOH was then added and the phases were separated. 
The organic phase was dried (MgS0 4 ), filtered and concentrated in vacuo to provide 
39.4 g of the title compound of Step B as a pale reddish oil. ] H NMR (CDC1 3 ): 8 8.05 
(d,lH), 7.85 (s,lH), 7.8 (d,lH), 7.6 (m,2H), 7.45 (m,2H), 5.7 (s,2H), 2.3 and 2.35 

15 (2s,3H total). 

Step C: Preparation of 143-(trifluoromethyl)phenyl1ethanone 

O- r(2-aminophenyDmethyl1oxime 
To a solution of 39.2 g of the title compound of Step B in 500 mL of acetic acid 
and 50 mL of water at >75 °C was added portionwise 21.4 g of iron powder while 

20 keeping the reaction temperature between 80-90 °C. The reaction mixture was stirred at 
80-90° C for 5 min, filtered hot through filter paper onto ice, diluted with 500 mL of 
water and extracted twice with 500 mL portions of dichloromethane. The combined 
organic extracts were washed twice with 500 mL portions of water, twice with 500 mL 
portions of saturated NaHC0 3 solution, dried (MgS0 4 ), filtered and concentrated in 

25 vacuo to provide 32 g of an oil. This crude oil was dissolved in 300 mL of 

tetrahydrofuran and 110 mL of IN HC1 in ether was added dropwise resulting in 
formation of a precipitate. The mixture was stirred for 30 min and then filtered. 
Additional precipitate was obtained by removing the solvents and slurrying the residue in 
ether. The combined precipitates were suspended in dichloromethane and treated with 

30 120 mL of IN NaOH and the solids dissolved. The phases were separated and the 

aqueous phase was extracted with dichloromethane. The combined organic phases were 
dried (MgSC>4), filtered and concentrated in vacuo to provide 24.9 g of an amber oil 
which solidified on standing. This solid was recrystallized from hexane to give 18.7 g of 
the title compound of Step C as a tan solid melting at 67-69 °C. 
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Step D: Preparation of l-methyl-jV-r2-rfTri-l-r3- 

(trifluoromethvl)phenyllethylidenel 
carboxamide 

To a stirring solution of 5.0 g of the title compound of Step C in 35 mL of ethyl 
5 acetate at 5 °C under N 2 was added 2.41 g of triphosgene. The reaction mixture was 
heated at reflux for 2 h, and then was allowed to cool. The reaction was then 
concentrated under reduced pressure and the residue was dissolved in 35 mL of toluene. 
The resulting solution was cooled to 5 °C and 0.84 mL of methylhydrazine was slowly 
added. After the addition, the ice bath was removed, and the reaction was allowed to stir 
10 for 10 min and then was again concentrated under reduced pressure. Column 

chromatography on silica gel using 50-70% ethyl acetate in hexanes as eluant gave 
5.05 g of the title compound of Step D as a solid. *H NMR (CDC1 3 ): 8 9.3 (s,lH), 8.05 
(d,lH), 7.95 (s.lH), 7.8 (d,lH), 7.6 (d,lH), 7.5 (t,lH), 7.35 (m,2H), 7.05 (t,lH), 5.23 
(s,2H), 3.69, (s,2H), 3.23 (s,3H), 2.26 (s,3H). 
15 Step E: Preparation of 2.4-dihydro-2.5-dimethyl-4-r2-r[rri-r3- 

(trifluoromethyl)phenyl1ethylidene1amino1oxy1methyl1phenvlV3//- 1 .2.4- 
triazol-3-one 

The title compound of Step D (1.25 g) was dissolved in 5 mL of trimethyl 
orthoacetate and to this solution was added 3 drops of acetic acid and the solution was 

20 heated at reflux overnight. The reaction mixture was then concentrated under reduced 
pressure and dissolved in ethyl acetate. The ethyl acetate solution was washed 
successively with 1 N aqueous HC1, saturated aqueous NaHC03 and saturated aqueous 
NaCl. The organic layer was dried over MgSC>4 and then was concentrated under 
reduced pressure. Column chromatography using 60-70% ethyl acetate in hexanes as 

25 eluant gave 0.42 g of the title compound of Step E, a compound of the invention, as an 
oil. (This desired product has the same Rf as the starting material). *H NMR (CDCI3): 
5 7.85 (s,lH), 7.75 (d,lH), 7.6 (m,2H), 7.45 (m,3H), 7.2 (d,lH), 5.2 (m,2H), 3.5 (s,3H), 
2.2 (s,3H), 2.0 (s,3H). 

EXAMPLE 7 

30 Step A: Preparation of 2-(3-bromophenvlV2-methyl-1.3-dioxolane 

l-(3-Bromophenyl)ethanone (35 g, 0.18 mol), ethylene glycol (39 mL, 0.70 mol), 
and p-toluenesulfonic acid (0.5 g) were dissolved in toluene (300 mL) and heated to 
reflux in a Dean-Stark apparatus. After six hours, water and some ethylene glycol had 
separated and the mixture was cooled and washed with water and saturated aqueous 

35 sodium bicarbonate solution. Drying (MgSO^ and concentrating the organic phase gave 
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the title compound of Step A as an oil (44 g, 99% yield). J H NMR (CDC1 3 ): 
5 7.64 (m,lH), 7.39 (m,2H), 7.21 (t,lH), 4.04 (m,2H), 3.76 (m,2H), 1.63 (s,3H). 
Step B: Preparation of M3-(1rimethylsilvl)phenyllethanone 

A flame-dried flask was charged with magnesium pieces (5.3 g, 0.22 mole) and 
5 tetrahydrofuran (50 mL) under a nitrogen atmosphere. To this vigorously stirred slurry 
was added dropwise the title compound of Step A (44 g, 0.18 mole) in THF (150 mL). 
The reaction mixture was warmed to 40°C during the addition and then to 65°C for 
1.5 hours after the addition was complete. After cooling the solution to room 
temperature, trimethylsilyl chloride (28 mL, 0.22 mole) was added dropwise over 
10 15 minutes and the reaction was allowed to stir for 16 hours. The reaction suspension 
was cooled to 10°C and was then treated with saturated aqueous ammonium chloride 
solution and extracted with diethyl ether. The combined organic phases were dried 
(MgS0 4 ) and concentrated to give the intermediate silylated ketal. This crude 
intermediate was dissolved in acetone (180 mL) and treated with IN hydrochloric acid 

15 solution (18 mL) at reflux for 2 hours. After cooling, saturated aqueous sodium 

bicarbonate solution (180 mL) was added carefully and the mixture was extracted with 
methylene chloride. The combined organic phases were dried (MgSO^ and 
concentrated to give the title compound of Step B as a yellow oil (34 g, 99% yield). 
1H NMR (CDC1 3 ): 5 8.10 (s,lH), 7.91 (m,lH), 7.73 (m,lH), 7.45 (t,lH), 2.62 (s,3H), 

20 0.30 (s,9H). 

Step C : Preparation of l-r3-(trimethylsilyl)phenyI1ethanone oxime 

The title compound of Step B (34 g, 0.18 mol) was dissolved in methanol 
(175 mL) and treated with a solution of hydroxylamine hydrochloride (19 g, 0.28 mol) 
and sodium acetate (38 g, 0.28 mol) in water (130 mL). The mixture was heated at 

25 reflux for 2.5 hours, cooled, and extracted with methylene chloride. The combined 
organic phases were dried (MgS0 4 ), concentrated, and the resulting residue was 
chromatographed on silica gel with 10% ethyl acetate/hexane as eluent. The tide 
compound of Step C was isolated as a colorless oil (30 g, 80% yield). *H NMR 
(CDCI3): 8 9.27 (s,lH), 7.77 (s,lH), 7.56 (m,2H), 7.37 (t,lH), 2.32 (s,3H), 0.29 (s,9H). 

30 Step D: Preparation of L4-dihvdro~l~methyl-4-r2^ 

(trimethylsilyl)phenyllethyhdenelaminoloxyto 
5-one 

Under N 2 , the title compound of Step C (0.39 g; 1.85 mol) was added to a stirred 
suspension of sodium hydride (0.08 g 60% oil dispersion; 2.03 mmol) in 25 mL of dry 
35 DMF. The reaction mixture was stirred at room temperature for 1 h. The title 

compound of Step E in Example 3 (0.50 g; 1.76 mmol) was then added. The reaction 
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mixture was stirred at room temperature for 16 h and was then poured into H2O 
(100 mL) and the aqueous mixture was extracted twice with diethyl ether. The 
combined organic layers were washed with saturated aqueous NaCl and dried with 
magnesium sulfate. The organic solvent was removed under reduced pressure to afford 
5 an oil which was purified by column chromatography using 4: l/hexanes:ethyl acetate as 
eluent to afford 0.37 g of the title compound of Step D, a compound of the invention, as 
an oil. *H NMR (CDC1 3 ): 8 0.27 (s,9H), 2.17 (s,3H), 3.6I (s,3H), 5.32 (s,2H), 7.35 
(m,lH), 7.4-7.6 (m,5H), 7.60 (m,lH), 7.68 (s,lH). 

EXAMPLE 8 

10 Step A: Preparation of l-(T3romomethylV2-iodobenzene 

To a stirred solution of 2-iodobenzyl alcohol (50 g, 214 mmol) in diethyl ether 
(500 mL) cooled in an ice water bath was added via addition funnel phosphorus 
tribromide (26 mL, 277 mmol) and the resulting mixture was chilled in a refrigerator for 
3.5 h. The reaction mixture was quenched by the addition of 50 mL of methanol and 

15 washed with water, saturated sodium bicarbonate solution and then water. The organic 
phase was dried (MgS0 4 ) and concentrated under reduced pressure to afford a white 
solid. The solid was triturated with hexane and collected by filtration to afford the title 
compound of Step A (57.95 g) as a solid melting at 55-57 °C. 
Step B: Preparation of l-iodo-2-rf2-methvlphenoxy)methyl1benzene 

20 To a solution of o-cresol (21.1 g, 195 mmol) in tetrahydrofuran (500 mL) was 

added portionwise sodium hydride (7.8 g, 240 mmol, 60% oil dispersion, washed with 
hexanes) with ice water bath cooling. The resulting mixture was stirred at room 
temperature 20 min, the title compound of Step A (57.95 g, 195 mmol) was added and 
the mixture was then heated to 60 °C overnight. An additional portion of sodium 

25 hydride (2 g) was added and heating was resumed for 3 h. The reaction mixture was 
cooled, quenched with water and the phases were separated. The aqueous phase was 
extracted twice with diethyl ether and the combined organic phases, after drying 
(MgS0 4 ), were concentrated under reduced pressure. The residue was triturated in 
hexanes to afford the title compound of Step B (59.14 g) as a solid melting at 45-48 °C. 

30 Step C: Preparation of methyl a-methvl-2~r(2- 

methylphenoxy)methyllbenzeneacetate 
To a suspension of sodium hydride (14.5 g, 363 mmol, 60% oil dispersion, 
washed with hexanes) in N, A^-dimethylpropyleneurea (200 mL) was added dimethyl 
malonate (41.6 mL, 363 mmol) dropwise with ice water bath cooling. The resulting 

35 mixture was stirred at room temperature for 20 min and then the title compound of 
Step B (59.1 g, 182 mmol) and cuprous iodide (69 g, 363 mmol) were added. The 
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mixture was heated to 140 °C overnight and was then stirred at room temperature for 
24 h. The reaction mixture was diluted with 400 mL of IN HC1 and extracted four times 
with diethyl ether. The combined extracts were dried (MgS0 4 ) and concentrated under 
reduced pressure. Chromatography of the residue, an oil, on silica gel with 7: 1 hexane- 
5 ethyl acetate afforded the title compound of Step C, the fourth-eluting component, 

(5.45 g) as an oil. 300 MHz *H NMR (CDC1 3 ): 8 L52(d,3H), 2.24(s,3H), 3.63(s,3H), 
4.07(q,lH), 5.03(d,lH), 5.21(d,lH), 6.9(m,2H), 7.17(d,2H). 

Step D: Preparation 2.4-dimethyl-4-r2-rf2-methylphenoxy)methyl1phenyl1-3,5- 



10 To a solution of the title compound of Step C (2.84 g, 10 mmol) in 

tetrahydrofuran (75 mL) was added, with ice water bath cooling, lithium diisopropyl 
amide (6.7 mL of a 1.5 M solution in cyclohexane/tetrahydrofuran, 10 mmol). The 
reaction mixture was stirred lh and lj-carbonyldiimidazole (1.62 g, 10 mmol) was 
added which resulted in formation of a precipitate, the mixture was stirred 1 h, and 
15 methylhydrazine (461 mg, 10 mmol) was added and the resulting mixture was stirred at 
room temperature overnight. The reaction mixture was diluted with IN HC1, the phases 
were separated, and the aqueous phases were extracted with ethyl acetate. The 
combined extracts were dried (MgS0 4 ) and concentrated under reduced pressure. The 
residue was triturated in 1 -chlorobutane which afforded the title compound of Step D 
(1.35 g) as a tan solid melting at 125-129 °C. 

Step E: Preparation 2>4-dihydro-5-methoxy-2.4-dimethyl-4-r2-[f2- 

methylphenoxy)methyllphenyn-3/f'pyrazol-3-one 
To a solution of the title compound of Step D (960 mg, 3 mmol) in dichloromethane 
(50 mL) was added, with ice water bath cooling, tetramethyloxonium tetrafluoroborate 
(1.5 g, 10 mmol). The mixture was allowed to warm to room temperature and was stirred 
overnight. The reaction mixture was washed twice with saturated sodium bicarbonate 
solution. The aqueous phases were back-extracted with dichloromethane. The combined 
organic extracts were dried (MgSC>4) and concentrated under reduced pressure. 
Chromatography of the residue, an oil, on silica gel with 4:1 hexane-ethyl acetate afforded the 
tide compound of Step E as an oil. The oil was triturated in hexane/1 -chlorobutane to afford 
the title compound of Step E, a compound of the invention, (340 mg) as a solid melting at 
147-150 °C. 

By the procedures described herein together with methods known in the art, the 
following compounds of Tables 1 to 62 can be prepared. The following abbreviations 
are used in the Tables which follow: t = tertiary, n = normal, i = iso, c = cyclo, 
Me = methyl, Et = ethyl, Pr = propyl, i-Pr = isopropyl, Bu = butyl, hex = hexyl, 
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Ph = phenyl, nap = naphthalenyl, MeO and OMe = methoxy, EtO = ethoxy, 
PhO and OPh = phenoxy, MeS and SMe = methylthio, CN = cyano, N0 2 = nitro, 
TMS = trimethylsilyl, TBDMS = f-BuMe 2 Si, and S0 2 Me = methylsulfonyl. 

Table 1 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-3, W = O, Y » CH 2 ON=C(CH3), 
Z = 3-CF 3 -Ph, 
R 2 = Me 
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Table 2 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-2, W = O, Y = CH 2 ON:=C(CH 3 ), 
Z = 3-CF 3 -Ph, 
R 2 = Me 
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Table 3 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-3, W = O, Y = CH2O, 
Z = 2-Me-Ph, 
R 2 - Me 
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Table 4 

Compounds of Formula I wherein: E = 1 ,2-phenylene, G « G-2, W = O, Y = CH 2 0, Z = 2-Me-Ph, 
R 2 = Me 
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Table 5 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-3, W = S, Y = CH 2 ON=C(CH 3 ), 
Z = 3-CF 3 -Ph, 
R 2 = Me 
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O 


w-PrNH 


S 


n-Pr 


S 


H 2 0=CHCH 2 NH 


O 


h 2 o=chch 2 


O 


H 2 C=CHCH 2 NH 


S 


H 2 C=CHCH 2 


S 


HCsCCH 2 NH 


O 


HCsCCH 2 


O 


HOCCH 2 NH 


S 


HO=CCH 2 


S 


Me 2 N 


O 


CF 3 


O 


Me 2 N 


S 


CF 3 


S 


(c-propyl)NH 


O 


(c-propyl) 


o 


(c-propyl)NH 


S 


(c-propyl) 


S 



Table 6 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-2, A = N, W 
Y « CH 2 ON=C(Me), Z = 3-CF 3 -Ph, 
R 2 = Me 



MeNH 

HC=CCH 2 NH 

(c-propyl)NH 

H 2 C=CHCH 2 



X 

EtNH 
Me 2 N 
Me 

HC^CCH 2 



X 

n-PrNH 

^5 
Et 

CF 3 



X 

H 2 C=CHCH 2 NH 

CF 3 CH 2 NH 

n-Pr 

(c-propyl) 



Table 7 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-3, W = S, Y = CH 2 0, Z - 2-Me-Ph, 
R 2 = Me 



X 


B 


X 


B 


X 


B 


X 


B 


MeNH 


O 


Me 


O 


MeNH 


S 


Me 


S 


EtNH 


O 


Et 


O 


EtNH 


S 


Et 


s 


/i-PrNH 


O 


w-Pr 


O 


n-PrNH 


S 


n-Pr 


s 


H 2 C=CHCH 2 NH 


O 


H 2 C=CHCH 2 


O 


H 2 C=CHCH 2 NH 


S 


H 2 C=CHCH 2 


s 


HOCCH 2 NH 


O 


HG=CCH 2 


O 


HOCCH 2 NH 


S 


HOCCH 2 


s 


Me 2 N 


O 


CF 3 


O 


Me 2 N 


S 


CF 3 


s 


(c-propyl)NH 


O 


(c-propyl) 


O 


(c-propyl)NH 


S 


(c-propyl) 


s 
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Table 8 

Compounds of Formula I wherein: E - 1 ,2-phenylene, G = G-2, A = N, W = S, Y = CH 2 0, 
Z = 2-Me-Ph, 
R 2 = Me 

X X X X 



MeNH 

HC^CCH 2 NH 

(c-propyl)NH 

H 2 C==CHCH 2 



EtNH 

Me 2 N 

Me 

HOCCH 2 



n-PrNH 

Et 
CF 3 



H 2 C=CHCH 2 NH 

CF 3 CH 2 NH 

n-Pr 

(c-propyl) 



Compounds of Formula I wherein: E 
Y = CH 2 ON=C(Me), Z = 3^CF 3 -Ph, 



Table 9 

l,2-phenylene t G = G-3, B - W = O, X = MeNH, R 2 = Me, 



E 3 


R 4 


B 3 


E 4 


R 3 


R 4 


3-F 


H 


5-N0 2 


H 


3-F 


5-F 


5-F 


H 


6-Me 


H 


3-C1 


5-C1 


3-C1 


H 


3-Me 


H 


4-Me 


5-C1 


4-CI 


H 


4-MeO 


H 


3-F 


5-CF3 


5-Br 


H 


5-CF3O 


n 


3-C1 


5-N0 2 


4-CF3 


H 


5-allyl 


H 


6-CF3O 


H 


5-CN 


H 


4-propargyl 


H 


5-/i-Pr 


H 



Table 10 

Compounds of Formula I wherein: E = 1 ,2-phenylene, G = G-2, A = N, W - O, X = MeNH, 
R 2 = Me, Y = CH 2 ON=C(Me), Z = 3-CF 3 -Ph, 



R 3 


E 4 


R 3 


R 4 


R 3 


R 4 


3-F 


H 


5-N0 2 


H 


3-F 


5-F 


5-F 


H 


6-Me 


H 


3-C1 


5-C1 


3-C1 


H 


3-Me 


H 


4-Me 


5-C1 


4-CI 


H 


4-MeO 


H 


3-F 


5-CF3 


5-Br 


H 


5-CF3O 


H 


3-C1 


5-N0 2 


4-CF3 


H 


5-allyl 


H 


6-CF3O 


H 


5-CN 


H 


4-propargyl 


H 


5-n-Pr 


H 
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Compounds of Formula I wherein: E 
R 2 = Me, Z = Ph, 
B = 0 



Table 1 1 

1,2-phenylene, G = G-3, W = O, X - MeNH, 



CH=CH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



CH 2 CH 2 

CH(Me)CH 2 
CH 2 CH(Me) 
CH(Me)CH(Me) 
CH 2 0 



CH(Me)0 

OCH 2 

OCH(Me) 

CH 2 S 

CH(Me)S 



SCH 2 

SCH(Me) 

CH 2 ON=CH 

CH 2 ON=C(Me) 

CH=N-Q 



C(Me)=N-0 

0-N=CH 

0-N=C(Me) 

CH 2 OC(=0) 

CH(Me)OC(=Q) 



B = S 
Y 

S 

CH=CH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



Y 

CH 2 CH 2 

CH(Me)CH 2 

CH 2 CH(Me) 

CH(Me)CH(Me) 

CH 2 Q 



Y 

CH(Me)0 

OCH 2 

OCH(Me) 

CH 2 S 

CH(Me)S 



SCH 2 

SCH(Me) 

CH 2 0-N=CH 

CH 2 0-N=C(Me) 

OfeN-O 



C(Me)=N~0 

0-N=CH 

0-N=C(Me) 

CH 2 OC(=0) 

CH(Me)0C(=O) 



B = NMe 
Y 

S 

CH=CH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



X 

CH 2 CH 2 

CH(Me)CH 2 

CH 2 CH(Me) 

CH(Me)CH(Me) 

CH 2 0 



Y 

CH(Me)0 

OCH 2 

OCH(Me) 

CH 2 S 

CH(Me)S 



SCH 2 

SCH(Me) 

CH 2 0-N=CH 

CH 2 0-N=C(Me) 

CH=N-0 



C(Me)=N-0 

0-N=CH 

0-N=C(Me) 

CH 2 OC(=0) 

CH(Me)OC(=0) 



Table 12 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-2, W = 0,X = MeNH, 
R 2 = Me, Z = Ph, 
A = N 

Y Y Y Y Y 



S 

CH=CH 



CH 2 CH 2 
CH(Me)CH 2 



CH(Me)0 
OCH 2 



SCH 2 
SCH(Me) 



C(Me)=N-0 
ON=CH 
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C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



CH 2 CH(Me) 

CH(Me)CH(Me) 

CH 2 0 

CsC 



OCH(Me) 

CH 2 S 

CH(Me)S 



CH 2 0-N=CH 

CH 2 0-N=C(Me) 

CH=N-0 



0-N=C(Me) 
CH 2 OC(=0) 
CH(Me)OC(=0) 



Compounds of Formula I wherein: E 
Z = Ph, 
A = N 



Table 1 3 

1 ,2-phenylene, G = G-2, W = O, X = Me 2 N, R 2 = Me, 



ClfcCH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



CH 2 CH 2 

CH(Me)CH 2 

CH 2 CH(Me) 

CH(Me)CH(Me) 

CH 2 0 



CH(Me)0 

OCH 2 

OCH(Me) 

CH 2 S 

CH(Me)S 



SCH 2 

SCH(Me) 

CH 2 0-N=CH 

CH 2 0-N=C(Me) 

CH=N-Q 



C(Me)=N-0 

ON=CH 

0-N=C(Me) 

CH 2 OC(=0) 

CH(Me)OC(=0) 



Table 14 



Compounds of Formula I wherein: E = 1 ,2-phenylene, G = G-2, W = O, X - Et, R 2 = Me, 
Z = Ph, 



A = N 
Y 

S 

CH=CH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



Y 

CH 2 CH 2 

CH(Me)CH 2 

CH 2 CH(Me) 

CH(Me)CH(Me) 

CH 2 0 

OC 



Y 

CH(Me)0 

OCH 2 

OCH(Me) 

CH 2 S 

CH(Me)S 



Y 

SCH 2 

SCH(Me) 

CH 2 0-N==CH 

CH 2 0-N==C(Me) 

CH=NO 



Y 

C(Me)=N-0 

O-N^CH 

0-N=C(Me) 

CH 2 OC(=0) 

CH(Me)OC(=Q) 



Compounds of Formula I wherein: E 
Y = O . B = O 

Z Z 



Table 15 

1 ,2-phenylene, G = G-3, W = O, X = MeNH, R 2 = Me, 



hexyl 

PhO(CH 2 ) 3 

2-Br-Ph 

2-CN-Ph 



4-octenyl 
PhCH=CHCH 2 
2-Me-Ph 
2-F-Ph 



Z 

3-pentynyl 
PhCsCCH 2 
2-Et-Ph 
2-CI-Ph 



4-PhO-2-pyridinyl 
(opropyl)CH 2 

6-(2-CN-PhO)-4-pyrimidinyl 
6-PhO-4-pyrimidinyl 
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A Pt^*i_'7-n\/rirriiHitiv1 
*r- iz»iw-Z"pyi liixxuiiiy i 


O r^J?~ "Dh 

Z-i^Jr 3 -Jrn 


4 Ph Ph 


O PhO Ph 


^>~^*+-pyi ii ijuuinyiV7Ajf / x ii 


9 T Ph 


^ f9 PI PhfYV-Ph 
J - ^Z-v^ l-xll KJ)-iT 11 


"W9JPt-Phrii Ph 


4-^9-thi^nvl iPh 
*T"y*i**tiiidiy i^x ii 






^-Ph—9 - nvri Hi n\/1 

v> x ii ^ py 1 luiiiy 1 


^-f9-nvriHinvlnxviPh 


A MH« Ph 


^ S~HiPF»> -Ph 
j 9 j -ui v_^r 3 -x i 1 


o*n ivz-^-py nuiuy i 


*^-nvriHinv1 
^~pyi lixiny i 




2-MeO-Ph 


^-thienvl ryxv-Ph 


4-{*3-Cl-2-ovridinvloxvVPh 


^-pm-pmph^ 


9 fi-HiMpO-Ph 

^,0-UllVlC*^-x 11 


J~^H"-V^x^'j~Jrllw ^~x 11 


4-YPhrVUr-h p y vl 
M'-'^x ii v/ ^* C- ~i icAy i 


*~ r 3 uri 2 


^-O-PN PhOVPh 


Q f9-Mp-Phfii Ph 


*?-Ph Pj-9 -n vri m i Hi n vl 
./"xijw-z-'Uji inn liiii y x 


9~Me^-Ph 


5-Ph D-1-rivri Hi n vl 
j"± i i v*/-.j-py iiui ii y i 


5-PhO-9-nvri Hi n vl 


ft-O - MOo -PhO i-4-n vri mi Hin vl 
u ii v/i r iivy j~~t ij y i iiiuLiiiijr l 


I P.11 

(-DU 


o-xVxe-z-pyricii ny i 


\j~x n w-z-py n ui ny i 


^-^9 PI PhOi d nvrimiHinvl 

D-\z-\_^i*-x iiw ^~*r-py i liiinjiny i 


Z-l^r 3 LJ-.rn 




o-v^r 3 -z-pyriuinyi 


0"^"v^^3 -* nvj>-4-pynmiuinyi 


4-Jvie-rn 


4-iir-Pn 


o-x^nUo-pyndinyJ 


4,o-diMeLi-z-pyrinxiainyi 


4-v^l-Jrn 


3-±lt-Jril 


z-pyn miainy i 


4,o-aiJVie-z-pynmiainyj 


j-Me-ril 


4-xit-r'n 


4-pynnuainyi 


o-Cr 3 -4-pynniiainyi 


,J-L,r 3 -Fn 


4~MeLl-Fn 


4-MeO-2~pyrimidinyl 


4-L>r 3 -z-pynainyl 




4-f-DU-rn 


4-Me-z-pynrruainyl 


4~i^r 3 -2-pynnxiainyj 


j-r-Du-rn 


A r^M T>U 
4-V^XN-ril 


o-ivieL>^-pynrniuinyi 


z-pynoinyi 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazolyl 


6-CF 3 -2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


J -JVIC-jC-I Uialiy 1 


j-iviek^-z pyi ltiinyi 


3,4~diCl-Ph 


3,4-diMe-Ph 


z,j-aiMe-j-tni6nyi 


-z-pynoinyi 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 




j»_9 — vt*t H i nvl 
cr-ivj.c-^-py r ivu ny j 


3-EtO-Ph 


3-MeS-Ph 


4-OCFoH-Ph 


2 5-diMe-Ph 

d*fmJ "UUflv X 11 


Y = CHoO. B = O 






Z 


Z 






hexyl 


4-octenyl 


^-peniynyi 


A PhO 0 nvriHtnvl 

*f*-rfii-/-z-pyriairiyi 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


JrnCrS\Jv^ri 2 


(c-propyi;CM 2 


2-Br~Ph 


2-Me-Ph 


0 Pt Ph 


D-^z-i— iN-x fiw ^-^-pyniTiiciinyi 


2~CN-Ph 


2-F-Ph 




u-xiiw- 4 t"pyi iiiiiviiiiy i 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6- tnCl-rn 


4-EtO-2-pynmidinyl 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyloxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 


4-N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH 2 CH 2 


2-MeO-Ph 


3~thienyloxy-Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 
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(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


2-MeS-Ph 


5-PhO-3-pyridinyI 


5-PhO-2-pyridinyl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


2-CF 3 0-Ph 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4-Cl-Ph 


3-Et-Ph 


2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


3-Cl-2-Me-Ph 


4-/-Bu-Ph 


4-Me-2-pyrimidinyl 


3-f-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


3-N0 2 -Ph 


4-NO r Ph 


2-Ph-4-thiazolyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyI 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


3-EtO-Ph 1 


3-MeS-Ph 


4-OCF 2 H-Ph 



Y e Q . B a NMe 



z 


Z 


Z 


hexyl 


4-octenyl 


3-pentynyl 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhOCCH 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


2,4-diCl-Ph 


2-Me-4-CI-Ph 


2,4,6-triCl-Ph 


2-CF 3 ~Ph 


4-Ph-Ph 


3-PhO-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


ohexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


4-N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyl 


PhCH 2 CH 2 


2-MeO-Ph 


3-thienyloxy-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


2-MeS-Ph 


5-PhO-3-pyridinyI 


5-PhO-2-pyridinyl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


2-CF 3 0~Ph 1 


3-CF 3 OPh 


6-CF 3 -2-pyridinyl 



4- (PhO)-c-hexyl 

5- PhO-2-pyrimidinyl 

6- (2-N0 2 -PhO)-4-pyrimidinyl 
6-(2-CI-PhO)-4-pyrimidinyl 
6-(2-CF 3 -PhO)-4-pyrimidinyl 
4,6-diMeO-2-pyrimidinyl 
4,6-diMe-2-pyrimidinyl 
6-CF 3 -4-pyrimidinyl 
4-CF 3 -2-pyridinyl 

4- CF 3 -2~pyrimidinyl 

2- pyridinyl 
6-CF 3 -2-pyrazi nyl 

5- CF 3 -3-pyridinyl 

3- MeO-2-pyridiny] 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 
2,5-diMe-Ph 

Z 

4- PhO-2-pyridinyl 
(c-propyl)CH 2 

6-(2-CN-PhOM~pyrimidinyl 

6-PhO-4-pyrimidinyl 

4-EtO-2-pyrimidinyl 

3- (4-pyrimidinyloxy)-Ph 

4- (2-thienyl)Ph 
3-(2-pyridinyloxy)Ph 

3- pyridinyl 

4- (3-CI-2-pyridinyloxy>Ph 

4- (PhO)-c-hexyl 

5- PhO-2-pyrimidinyl 

6- (2-NO r PhO)-4-pyrimidinyl 
6-(2-Cl-PhO)-4-pyrimidinyl 
6-(2-CF 3 -PhOM-pyrimidinyl 
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4-Me-Ph 


4-Br-Ph 


6-PhO-3-Dvridinvl 


4 6-diMeO-2-ovrimidinv1 


4-CI-Ph 


3-Et-Ph 


2-pyrimidinyl 


4»6-diMe-2-Dvrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF-i -4-ovriniidinvl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 

XT J ------ - -J 


4-CF 3 -2-pyridinyl 


3-Cl-2-Me-Pb 


4-r-Bu-Ph 


4-Me- 2-pyrimidinyl 


4-CFo-2-Dvrimidinvl 


3-r-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


2-Dvridinvl 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazoIyI 


6-CF 3 -2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanvl 


3 -MeO-2-o vridi n vl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-Dvridinvl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCFoH-Ph 


6-Me-2-ovridinvl 


3-EtO-Ph 


3-MeS-Ph 


4-OCFoH-Ph 


2,5-diMe-Ph 


Y = CHoO. B = NMe 






z 


Z 


Z 




hexyl 


4-octenyl 


^-nentvnvl 


H-ruU" x-py nui ny i 


PhO(CH 2 ) 3 


PhCH=CHCH 2 




VC-propyij\^ri 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


o- ^z-^i> -jr nwy^-H-pynniiainy J 


2-CN-Ph 


2-F-Ph 


2-CI-Ph 


\r^jr *iv^-^ _ |»yriiixi4Jiiiyi 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2.4,6-triCl-Ph 


4- KtO-^ «n vri m i H i n vl 

~ X-»LV^ a* ^/jrllIIUU*liyi 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3 -C4-n vrimidi n vl nx v^-Ph 

^ \ • £fj xiiixiviiiijr k\jA.y j — x 11 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2~Et-PhO)-Ph 


4-f2-thienvl , )Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


3 - f2-D vridin vlox v iPh 


4-N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-Dvridinvl 


3-ovridinvl 

J * A^AkAAA T A 


PhCH 2 CH 2 


2-MeO-Ph 


3-thienyloxy-Ph 


4-(3-Cl-2-DyridinvloxvVPh 

■ «r J ******* 7 AWA I / A A A 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF*-PhOVPh 


4-fPhOVohexvl 

■ t A / AIWA y A 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhOVPh 


5-PhO-2-Dvrimidinvl 

A A A V Arf r J AAAAA^AAAA T A 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 

XT J J 


6-(2-NOo-PhO)-4~pvrimidinvl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyI 


6-(2-Cl-PhO)-4-Dvrimidinvl 


2-CF 3 0-Ph 


3-CF 3 0-Ph 


6-CFQ-2-pyridinyl 


6-(2-CFo-PhO)-4-Dvrimidinvl 


4-Me-Ph 


4-Br-Ph 


fi-PhO-^-nvriHi nvl 


H t o-uiiviev-z-pynmiainyi 


4-Cl-Ph 


3-Et-Ph 


2-pyrimidinyl 


4,6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyridinyl 


3-CI-2-Me-Ph 


4-r-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyI 


3-r-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


2-pyridinyl 
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3-N0 2 -Ph 

3- F-Ph 

4- CF 3 -Ph 
3,4-diCl-Ph 
3,4-diCF 3 -Ph 
3-EtO-Ph 



4-N0 2 «Ph 

4-F-Ph 

3-Ph-Ph 

3.4- diMe-Ph 

3.5- diMe-Ph 
3-MeS-Ph 



2~Ph-4-thiazolyl 
3-MeO-6-pyridazinyl 
5-Me-2-furanyl 
2,5-diMe-3-thienyl 

3- OCF 2 H-Ph 

4- OCF 2 H-Ph 



6-CF 3 -2-pyrazinyl 
5-CF 3 -3-pyridinyl 
3-MeO-2-pyridinyl 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 
2,5-diMe-Ph 



Table 16 



Compounds of Formula I wherein: E = 1 ,2-phenyIene, G - G-3, B = O, W = O, X = MeNH, 
R 2 = Me, 

Y = CH 2 ON=aCH 3 y 



z 


Z 


Z 


Z 


hexyl 


4-octenyl 


3~pentynyl 


4-PhO-2-pyridinyl 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhOCCH 2 


(c-propyI)CH 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhOM-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2,4-diCI-Ph 


2-Me-4-C1-Ph 


2,4,6-triCl-Ph 


| 4-EtO-2-pyrimidinyl 


2-CF 3 -Ph 


4~Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyloxy>Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyI)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridiny] 


3-(2-pyridinyloxy)Ph 


4-NO r Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyl 


1 3-pyridinyl 


PhCH 2 CH 2 


2-MeO-Ph 


3-thienyloxy-Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


4-(PhO)-c-hexyl 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 


6-(2-N0 2 -PhO)-4^pyrimidinyl 


/-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-Cl-PhO)-4-pyrimidinyl 


2-CF 3 0-Ph 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyrimidinyl 


4-Cl-Ph 


3-Et-Ph 


2-pyrimidinyl j 


4,6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl ! 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyridinyl 


3-Cl-2-Me-Ph 


4-f-Bu-Ph 


4-Me~2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


3-f-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl j 


2-pyridinyl 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazolyI 


6-CF 3 -2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph J 


5-Me-2-furanyl j 


3-MeO-2-pyridinyl 
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3,4-diCl-Ph 

3,4-diCF 3 -Ph 

3-EtO-Ph 



3.4- diMe-Ph 

3.5- diMe-Ph 
3-MeS-Ph 



2,5-diMe-3-thienyl 

3- OCF 2 H-Ph 

4- OCF 2 H-Ph 



5- CN-2-pyridinyI 

6- Me-2-pyridinyl 
2,5-diMe-Ph 



Table 17 



Compounds of Formula I wherein: E = 1 ,2-phenylene, G = G-3, B = NMe, W = O, X s MeNH, 
R 2 m Me, 

Y = CH 2 ON=CrCH 3 \ 



z 


z 


Z 


Z 


hexyl 


4-octenyl 


3-pentynyl 


4-PhO-2-pyridinyl 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhC=CCH 2 


(c-propyl)CHo 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2,4-diCI-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyloxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


1 3-(2-Dyridinyloxv)Ph 


4-N0 2 -Ph 


3,5-diCF 3 -Ph 


| 6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH 2 CH 2 


2-MeO-Ph 


3-thienyloxy-Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


4-(PhO)-c-hexyl 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 

Mr ^ */ 


5-PhO-2-pyridinyl 


6-(2-N0 2 -PhO>-4-pyrimidinyl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridiny] 


6-(2-Cl-PhO)-4-pyrimidinyl 


2-CF 3 0-Ph 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyrimidinyl 


4-CKPh 


3-Et-Ph 


2-pyrimidinyl j 


4,6-diMe-2-pyrimidinyI 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl j 


4-CF 3 -2-pyridinyl 


3-Cl-2-Me~Ph 


4-f-Bu-Ph 


4-Me-2-pyrimidinyI 


4-CF 3 -2-pyrimidinyl 


3~f-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl j 


2-pyridinyl 


3-N0 2 -Ph 


4-N0 2 ~Ph 


2-Ph-4-thiazolyl 


6-CF 3 -2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyI 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl | 


3-MeO-2-pyridinyl 


3,4-diCI-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph 


3-MeS-Ph | 


4-OCF 2 H-Ph j 


2,5-diMe-Ph 
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Table 1 8 



Compounds of Formula I wherein: E = 1,2-phenylene, G = G-2, A = N, W = O, X = MeNH, 
R 2 = Me, 

Y = CH 2 QN=CrCH 3 ). 



z 


z 


Z 


z 


hexyl 


\ A A 1 

4-octenyl 


3-pentyny3 


1 A Wl a^^ f\ ■ 1 * 1 

4-PhO-2-pyndmyl 


TNt_ f~\ / *~~*T T \ 

PhO(CH 2 )3 


j PhCH=CHCH2 


1 tni^ ^~ < ^*irf~yr T 

PhC^CCH2 


(c-propyl)CH 2 


/■N TN TN1_ 

2-Br-Ph 


2-Me-Ph 


I /N TfJa. TNI- 

2-Et-Ph 


6-(2-CN-PhO)-4-pynmidmyl 


2-CN-Ph 


S O T? TNL 

2-F-Ph 


B ^N TNV 

2-Cl-Ph 


^* TNI J • « *• a « 

J 6-PhO-4-pynmidinyl 


r> j tni_ 

2,4-diCl-Ph 


1 r\ 1 M A f~lt TNI _ 

2-Me-4-Cl-Ph 


I *S A AT a. ' *"~tl TNI 

| 2,4,6-triCI-Ph 


| 4-EtO-2-pynmidinyl 


2-CF3-Ph 


1 J TNI TNT 

4-Ph~Ph 


A ^1 TNf **N T%« 

3-PhO-Ph 


3-(4-pynmidinyloxy)-Ph 


<*N X tni 

2-I-Ph 


I 1 TX1 y\v TNI 

3-(2-Cl-PhO)-Ph 


J A aWJ*%. J**V v VS1 

3-(2-Et-PhO)-Ph 


4-(2-thienyl)Ph 


c-hexyl 


J • ✓"^ 1 TNI 

3,5-diCl-Ph 


6-Ph-2-pyndmy] 


3-(2-pyndinyloxy)Ph 


j| N\t/"N, TN1_ 

4-N02-Ph 


1 /N J * /*N¥*^ TNI 

3,5-diCF3-Ph 


o-PhO-4-pyndinyl 


3-pyndinyl 


PhCH2CH2 


2-MeO-Ph 


1 3-thienyloxy-Ph 


4-(3-Cl-2-pyndinyloxy)-Ph 


(2-CN-Ph)CH2 


2,6-diMeO-Ph 


j 3-(4-CF 3 -PhO)-Ph 


4-(PhO)-c-hexyl 


CF 3 CH 2 


3-(2-CN-PhO)~Ph 


3-(2-Me-PhO)-Ph 


j 5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5~PhO-3-pyridinyl 


5-PhO-2-pyridinyl i 


6-C2-N0 2 -PhO)-4"pyrimidinyl 


i-Bu 


6-Me~2-pyndmyl j 


6-PhO-2-pyridinyl 


6-(2-Cl-PhO)-4-pyrimidinyl 


2-CF3O-PII j 


3-CF30-Ph 


6-CF3-2-pyndinyl 


6-(2-CF 3 -PhO)~4-pyrimidinyl 


4-Me-Ph 


4-Br-Ph j 


6-PhO-3-pyndinyl ! 


! 4,6-diMeO-2-pyrimidinyl 


4-Ci-Ph I 


O T~»i. TNI . 1 

3-Et-Ph 


/N * • J • 1 1 

2-pynmidinyl 


4,6-diMe-2-pynmidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF3-4-pyrimidinyl 


3-CF 3 -Ph 


4-MeOPh 


4-MeO-2-pyrimidinyl 


4-CF3-2-pyridinyl 


3-Cl-2-Me-Ph 


4-f-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CF3-2-pyrimidinyl 


3-/-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl f 


2-pyridinyl 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazolyl 


6-CF3-2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl I 


5-CF3-3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl | 


3-MeO-2-pyridinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-34hienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph j 


3-MeS-Ph j 


4-OCF 2 H-Ph 1 


2,5-diMe-Ph 
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Y = CH 2 Q J 



z 


Z 


Z 


Z 


hexyl 


4-octenyl 


3-pentynyl 


4-PhO-2-pyridinyl 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhOCCH 2 


(c-propyl)CH 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidiny] 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCI-Ph 


4-EtO-2-pyrimidinyl 


2-CF 3 «Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyIoxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 


4~N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH 2 CH 2 


2-MeOPh 


3-thienyloxy-Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


4-(PhO)-c-hexyl 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 


6^(2-N0 2 -PhO)-4-pyrimidinyl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyI 


6-(2-CKPhO)^-pyrimidinyl 


2-CF 3 0-Ph 


3-CF 3 OPh 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyrimidinyl 


4-Cl-Ph 


3-Et-Ph 


2-pyrimidinyl 


4,6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyI 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyridinyl 


3-Cl-2-Me-Ph 


4-r-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


3-f-Bu-Ph 


4~CN-Ph 


6-MeO-4-pyrimidinyl 


2-pyridinyl 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazolyl 


6-CF 3 -2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph 


3 -MeS-Ph 


4-OCF 2 H-Ph 


2,5-diMe-Ph 



t 
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Table 19 



Compounds of Formula I wherein: E - 1,2-phenylene, G = G-2, A = N, W = O, X = NMe 2 , 
R 2 - Me, 

Y = CH 2 ON=C(CH 3 V 



z 


Z 


Z 


Z 


hexyl 


4-octenyl 


3-pentynyl 


4-PhO-2-pyridinyl 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhCsCCH 2 


(c-propyl)CH 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyloxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 


4-N0 2 -Ph 


3,5«diCF 3 -Ph 


6-PhO-4-pyridinyI 


3-pyridinyl 


PhCH 2 CH 2 


2-MeOPh 


3-thienyloxy-Ph 


4<3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


4-(PhO)-c-hexyl 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 


6-(2-N0 2 -PhO)-4^pyrimidinyl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-Cl-PhO>4-pyrimidinyI 


2-CF 3 0-Ph j 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyrimidinyl 


4-Cl-Ph 


3-Et-Ph 


2-pyrimidinyl 


4,6-cHMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF3-2-pyridinyl 


3-Cl-2-Me-Ph 


4-r-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


3-/~Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


2-pyridinyl 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazolyl 


6-CF 3 -2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyl 


3 t 4-diC!-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph | 


3-MeS-Ph J 


4-OCF 2 H-Ph 


2,5-diMe-Ph 



WO 96/36229 



PCTAJS96/06507 



87 



Y g CH 2 Q, 



z 


z 


Z 


Z 


hexyl 


4-octenyl 


3-pentynyl 


4-PhO-2-pyridinyl 


PhO(CH 2 )3 


PhCH=CHCH 2 


PhCsCCH 2 


(opropyl)CH 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN.PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyloxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyI)Ph 


c-hexyl 


3,5-diCI-Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 


4-N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH 2 CH 2 


2-MeO-Ph 


3-thienyloxy-Ph 


4-(3-CI-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


4-(PhO)-c-hexyl 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 


6-(2-N0 2 -PhO)-4-pyrimidinyl 


i-Bu 


6-Me-2-pyridinyl 


i 6-PhO-2-pyridinyl 


6-(2-Cl-PhO)-4-pyrimidinyl 


2-CF 3 0-Ph j 


3~CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyrimidinyl 


4-CI-Ph 


3-Et-Ph 


2-pyrimidinyl 


4,6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyridinyl 


3-Cl~2-Me-Ph 


4-f-Bu-Ph 


4-Me-2-pyrimidinyI 


4-CF 3 -2-pyrimidinyl 


3-/-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


2-pyridinyl 


3-N0 2 -Ph 


4-NO r Ph 


2-Ph-4-thiazolyl 


6-CF 3 -2-pyrazinyl 


3~F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyI | 


5-CF 3 -3«pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2~fiiranyl j 


3-MeO-2-pyridinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyI 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph j 


3-MeS-Ph j 


4-OCF 2 H-Ph j 


2,5-diMe-Ph 



Compounds of Formula I wherein: E 
Y = CH 2 ON==C(CH 3 V 

Z Z 



Table 20 

1,2-phenylene, G = G-2, A = N, W s O, X = Et, R 2 = Me, 



hexyl 

PhO(CH 2 ) 3 



4-octenyl 
PhCH=CHCH 2 



Z 

3-pentynyl 
PhC=CCH 2 



4-PhO-2-pyridinyl 
(c-propyl)CH 2 
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9 Pr-Ph 


9 Ma Ph 


9-Ft-Ph 

Z.-xil'-x 11 


^_f9_PMJphOV4-nvrirniHinvl 






2-P1-Ph 

4* Vp»1 X 11 


fi-Ph O-4-nvri m i di n vl 

1 U l llv/ *T VJj 1 llllXVAllljr 1 


2 4-diCI-Ph 


9-Mf»-4-P1..Ph 


2 4 6-triPl-Ph 


1 4-FtO-9-nvrimidinvl 

1 •t XwlW Ai U ¥111111*4111 y 1 


2-CF«3-Ph 


4-Ph-Ph 

*t X 11 A 11 


3-PhO-Ph 

»J i 11\_/ X 11 


1 3-Y4-nvt*iiniHifivln'jf\A-Ph 

j J"\ i *T™Lf jr lillilUIlljr lUAJr J JL 11 


2-I-Ph 


3-f2-Pl-PhOVPh 


3~(2-Et-PhOVPh 

XjL X 11 V_/ / -1 1 1 


4-r2-thienvnPh 

1 *T-^~lniCnyl i /i 11 


r-hexvl 


3 5-diCl-Ph 


fv-Ph -2-n vri d t ti v 1 

v/^x ii a« u v i mill y i 


1 3-^2-nvrtdinvlnxv^Ph 

l »J ^<t» ^/jfl lixilijr l wA.jr ^x li 




3 5-diCF*-Ph 


6-Ph 0~4-n vri di ti vl 

vj x ii\/^t uyiiuiii y i 


1 3-r»vriHinvl 

1 J trJ HUllljrl 


PhCHoCH^ 


2-MeO-Ph 

4tcr™*VXC» V/" X 1 1 


3 - th i pn vl fw v-Ph 

*J""UllWlljr 1UA jr "X 11 


? 4-f3-Pl-2-nvridinv1nxvVPh 




Z. , O- UJUEVxC v^-x n 


3-^4-PF^i -PhfVUPh 
v*r ~v^r 3 -x n \jy~ir n 


h-^x j-C'-ncAyi 






f9 \Ae* PhOA Ph 


^ PUn 0 mrrimi/ltniil 

d -riiu - z-py nimuiny i 


Z,-±VlC«3-i 11 


j-jrnwo-pynciinyi 


< PhD 9 r\\;riHin\/l 


o-^z-iN02~i ni^^^-pynniicijny] 


t-x>U 


o-ivic-z-pynainyj 


o~i*nu-z-py rial ny i 


A /9 PUn\ A ntfmtMi/ltttirl 

o-^z-^i-r nu j-4-pynmioinyl 




J-l^r* 3 u-rTi 


o-t-r 3 -z-pynainyi , 


o-( > z-Cr3-Ftnj j-*f-pynmiainy I 




A Pr 


o-r*n w- ^ -py n uiny l 


4,o-aiMevJ-z-pynmiainyi 


4-d-Ph 

""T V<1 X 11 




z-pyrjiniuinyi 


** f o-ai jvie- z-py n miai ny i 


3-Me-Ph 

•J iTlV X 1J 


4-Ft-Ph 


*t-py nuiiui ny i 


o-v^jp 3 *- i f-pyriniiainyi 




/l-TV/Tf>0_Ph 
*f-ivicw-x n 


H-jview-z-pyniTiiuinyi i 


z f-%-.r 3 - z-py nainy i 




A^t Tlii Ph 


^-ivie-z-pynniiQinyi j 


^f-i^r^-z-pynmiuinyi 


3-*-Bu-Ph 


4-PM-Ph 

*T"*V^rN X 11 


tr"ivicvy-*T-py o iiuviiny i 


z-pynainyi 




4-N0 2 -Pn 


1 TiL A 4.1- * ^11 f 

2-Ph-4-thiazolyl 


6-CF3-2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO~6-pyridazinyl 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyI 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph 


3-MeS-Ph 


4-OCF 2 H-Ph 


2,5^diMe-Ph 



Y = CH 2Q, 



z 


Z 


z 


Z 


hexyl 


4-octenyl 


3-pentyny] 


4-PhO-2-pyridinyl 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhC=CCH 2 


(c-propyl)CH 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrirnidinyloxy>Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyI)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 
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4-N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH 2 CH 2 


2-MeO-Ph 


3-thienyloxy-Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF r PhO)-Ph 


4-(PhO)-c-hexyl 


CF 3 CH 2 


3-(2-CN~PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 


6-(2-N0 2 -PhOM-pyrimidinyl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-Cl-PhO)-4-pyrimidinyl 


2-CF 3 0-Ph 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhOM-pyrimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6~diMeO-2-pyrimidinyl 


4-Cl-Ph 


3-Et-Ph 


2-pyrimidinyl 


4,6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyridinyl 


3-Cl-2-Me-Ph 


4-t -Bu-Ph 


4-Me-2-pyrimidinyI 


4-CF 3 -2-pyrimidinyl 


3-f-Bu-Ph 


4-CN~Ph 


6-MeO-4-pyrimidinyl 


2-pyridinyl 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazolyl 


6-CF 3 -2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5~CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyI 


3-EtO-Ph 


3-MeS-Ph 


4-OCF 2 H-Ph 


2,5-diMe-Ph 



Compounds of Formula I wherein: E 
R 2 = Me, 

Y = CH 2 ON=C(H). 

Z Z 



2-Me-Ph 
4-CI-Ph 



3- Me-Ph 

4- CF 3 -Ph 



Table 21 

1,2-phenylene, G = G-2, A = N, W = O, X = MeNH, 



3~CF 3 -Ph 
2,5-diMe-Ph 



Z 

3-Cl-Ph 
3,5-diCl-Ph 



Table 22 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-2, A =s N, W = O, X = MeNH, 
Z = 3-CF 3 -Ph, R 2 = Me, 
Y = CH o QNrrCrR 7 ), 

eZ eZ sZ eZ 

CF 3 OCH 2 CF 3 Et n-Pr 

CI MeO EtO MeS 
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Table 23 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-3, B = O, W = O, X = MeNH, 
Y = CH 2 ON=C(R 7 ), 



R 2 = Me 








R7 

i m 


z 


rZ 


Z 


c-propyl 

Mr it J 


3,4-(OCH9CHoO)-Ph 


c-propyl 

r Mr J 


3,4-(OCHFCF 2 0)-Ph 


c-propyl 

XT IT J 


3,4-(OCFoO)-Ph 


c-propyl 


Ph 


c-propyl 


4-CF 3 -Ph 


c-propyl 


3-CF 3 -Ph 


c-propyl 


4-Cl-Ph 


c-oroDvl 


3-Cl-Ph 


c-oropyl 


2-Me-Ph 


c-oroDvl 


3-OCF^-Ph 


v-r 3 








CF 3 


3,4-(OCF 2 0)-Ph 


CF 3 


Ph 


CF 3 


4-CF 3 -Ph 


CF 3 


3-CF 3 -Ph 


CF 3 


4-Cl-Ph 


CF 3 


3-Cl-Ph 


CF 3 


2-Me-Ph 


CF 3 


3-OCF 3 -Ph 


Et 


3,4-(OCH 2 CH 2 0)-Ph 


Et 


3,4-(OCHFCF 2 0)-Ph 


Et 


3,4-(OCF 2 0)-Ph 


Et 


Ph 


Et 


4-CF 3 -Ph 


Et 


3-CF 3 -Ph 


Et 


4-Cl-Ph 


Et 


3-Cl-Ph 


Et 


2-Me-Ph 


Et 


3-OCF 3 -Ph 






Table 24 





Compounds of Formula I wherein: E = 1,2-phenylene, G = G-3, B = NMe, W = O, X = MeNH, 
Y = CH 2 ON=C(R 7 ), 



R^-Me 








eZ 


Z 


B 7 


Z 


c-pix>pyl 


3,4-(OCH 2 CH 2 0)-Ph 


c-propyl 


3,4-(OCHFCF 2 0)-Ph 


c-propyl 


3,4-(OCF 2 0)-Ph 


c-propyl 


Ph 


c-propyl 


4-CF 3 -Ph 


c-propyl 


3-CF 3 -Ph 


c-propyl 


4-Cl-Ph 


c-propyl 


3-Cl-Ph 


c-propyl 


2-Me-Ph 


c-propyl 


3-OCF 3 -Ph 


CF 3 


3,4-(OCH 2 CH 2 0)-Ph 


CF 3 


3,4-(OCHFCF 2 0)-Ph 


CF 3 


3,4-(OCF 2 0)-Ph 


CF 3 


Ph 


CF 3 


4-CF 3 -Ph 


CF 3 


3-CF 3 -Ph 


CF 3 


4-Cl-Ph 


CF 3 


3-Cl-Ph 


CF 3 


2-Me-Ph 


CF 3 


3-OCF 3 -Ph 
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Et 


3,4-(OCH 2 CH 2 0)-Ph 


Et 


3,4-(OCHFCF 2 0)-Ph 


Et 


3,4-(OCF 2 0)-Ph 


Et 


Ph 


Et 


4-CF 3 -Ph 


Et 


3-CF 3 -Ph 


Et 


4-Cl-Ph 


Et 


3-Cl-Ph 


Et 


2-Me-Ph 


Et 


3-OCF 3 -Ph 



Table 25 

Compounds of Formula I wherein: E = 1 ,2-phenylene, G = G-2, A = N, W = O, X = MeNH, 



Y = CH 2 ON=C(R 7 ), 



R 2 = Me 








EZ 


z 


R 7 


z 






c-propyi 




c-propyl 


3,4-(OCF 2 0)-Ph 


c-propyl 


Ph 


c-propyl 


4-CF 3 -Ph 


c-propyl 


3-CF 3 -Ph 


c-propyl 


4-Cl-Ph 


c-propyl 


3-Cl-Ph 


c-propyl 


2-Me-Ph 


c-propyl 


3-OCF 3 -Ph 


CF 3 


3,4-(OCH 2 CH 2 0)-Ph 


CF 3 


3,4-(OCHFCF 2 0)-Ph 


CF 3 


3,4-(OCF 2 0)-Ph 


CF 3 


Ph 


CF 3 


4-CF 3 -Ph 


CF 3 


3-CF 3 -Ph 


CF 3 


4-Cl-Ph 


CF 3 


3-Cl-Ph 


CF 3 


2-Me-Ph 


CF 3 


3 OCF 3 -Ph 


Et 


3,4-(OCH 2 CH 2 0)-Ph 


Et 


3,4-(OCHFCF 2 0)-Ph 


Et 


3,4-(OCF 2 0)-Ph 


Et 


Ph 


Et 


4-CF 3 -Ph 


Et 


3-CF 3 -Ph 


Et 


4-Cl-Ph 


Et 


3-Cl-Ph 


Et 


2-Me-Ph 


Et 


3-OCF 3 -Ph 
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Table 26 

Compounds of Formula I wherein: E = 1 ,2-phenylene, G = G-3, B = O, W = O, 
X = MeNH, 
R 2 = Me 



Y-Z Y-Z Y-Z 




Table 27 

Compounds of Formula I wherein: E - 1 ,2-phenylene, G = G-3, B = NMe, W » O, 
X = MeNH, 
R 2 = Me 



Y-Z Y-Z Y-Z 
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Table 28 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-2, A = N, W = O, 
X « MeNH, 
R 2 = Me 

Y=Z Y-2 Y~Z 
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Compounds of Formula I 
Z = 3-CF r Ph 



Table 29 

where E = 1 ,2-phenylene, G = G-2, A = N, W = O, X - NHMe, R 2 = Me, 



x 




Y 


Y 


CH 2 0-N=C(CN)C(=0) 


CH 2 OC(=S)N(Me) 


OC(=S)N(Me)C(=0) 


(MeS)C=N-0CH 2 


CH=C(C1)C(=0)0 


CH 2 0-N=C(Me)N(Me) 




0-N=C(SMe) 


CH 2 0-N=C(C1) 


CHoO-N=C(Me)OCH 2 


CH 2 CH 2 C(=0)0 


CH(c-Pr)0-N=C(Me) 


C(=0) 


CH 2 0-N=C(Me)-N=N 


N=C(Me)C(=0)0 


(MeS)C=N-0 


CH 2 0-N=C(SMe) 


CH 2 0-N=C(Me)C(=0) 


CH 2 CH(c-Pr) 


OC(=S)NHC(=0) 


N=C(C1)C(=0)0 


CH=N-N(Me) 


CH=C(c-Pr) 


CH=C(CN)C(=0)0 


CH 2 0-N=C(S0 2 Me) 


CH 2 N(COCH 3 )N=C(Me) 


CH 2 OC(=0)N(c-Pr) 


CH=C(Br)C(=0)0 


CH=N-N=C(Me) 


NH 


N(Me) 


CH=C(C1)C(=0)NH 


CH 2 SC(Et)=N 


CH 2 0-N(Me)C(=0)N(Me) 


CH=C(CN) 


CH=C(Cl)C(=0)N(Me) 


OC-C(=0)0 


CH 2 0-N(Me)C(=S)N(Me) 


CH(c-Pr)0 


CH=C(C1)C(=0)S 


CH 2 SC(c-Pr)=N 


CH 2 0-N=C(SMe)N(Me) 


SCH(c-Pr) 


CH=C(C1)C(=S)0 


CH 2 SC(Me)=N 


CH 2 0-N=C(SMe)OCH 2 


CH==N-OCH(c-Pr) 


CH 2 C(=0)NH 


CH 2 CH 2 C(=0)NH 


CH=C(C1)C(=S)NH 


CsC-C(=0)NH 


N=C(C1)C(=0)NH 


Z = 3-Me 3 Si-Ph 








Y 


Y 


Y 


Y 


CH 2 0-N=C(CN)C(==0) 


CH 2 OC(=S)N(Me) 


OC(=S)N(Me)C(=0) 


(MeS)C=N-OCHo 


CH=C(C1)C(=0)0 


CH 2 0-N=C(Me)N(Me) 


CH ? C(=0)0 


0-N=C(SMe) 


CH 2 0-N=C(C1) 


CH 2 0-N=C(Me)OCH 2 


CH 2 CH 2 C(=0)0 

Z, Z. v ' 


CH(c-Pr)0-N=C(Me) 


C(=0) 


CH 2 0-N=C(Me)-N=N 


Ns=C(Me)C(=0)0 


(MeS)C=N-0 


CH 2 0-N=C(SMe) 


CH 2 0-N=C(Me)C(=0) 


CH 2 CH(c-Pr) 


OC(=S)NHC(=rO) 


N=C(C1)C(=0)0 


CH=N-N(Me) 


CH=C(c-Pr) 


CH=C(CN)C(=0)0 


CH 2 0-N=C(S0 2 Me) 


CH 2 N(COCH 3 )N=C(Me) 


CH 2 OC(=0)N(c-Pr) 


CH=C(Br)C(=0)0 


CH=N-N=C(Me) 


NH 


N(Me) 


CH=C(C1)C(=0)NH 


CH 2 SC(Et)=N 


CH 2 0-N(Me)C(=0)N(Me) 


CH=C(CN) 


CH=C(Cl)C(=0)N(Me) 


C=C-C(=0)0 


CH 2 0-N(Me)C(=S)N(Me) 


CH(c-Pr)0 


CH=C(C1)C(=0)S 


CH 2 SC(c-Pr)=N 


CH 2 0-N=C(SMe)N(Me) 


SCH(c-Pr) 


CH=C(C1)C(=S)0 


CH 2 SC(Me)=N 


CH 2 0-N=C(SMe)OCH 2 


CH=N-OCH(c-Pr) 


CH 2 C(=0)NH 


CH 2 CH 2 C(=0)NH 


CH=C(C1)C(=S)NH 


CsC-C(=0)NH 


N=C(CI)C(=0)NH 



Z = Ph 



CH 2 0-N=C(CN)C(=0) 



CH 2 OC(=S)N(Me) 



OC(=S)N(Me)C(=0) 



(MeS)C=N-OCH 2 
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CH==C(C1)C(==0)0 

CH 2 0-N=C(C1) 

C(=0) 

CH 2 0-N=C(SMe) 

N=C(C1)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH=N-N=C(Me) 

CH 2 SC(Et)=N 

C=C-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 

Z = t~Bu 

Y 

CH 2 0-N=C(CN)C(=0) 
CH=C(C1)C(=0)0 
CH 2 0-N=C(C1) 
C(=0) 

CH 2 0-N=C(SMe) 

N=C(C1)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH==N-N==C(Me) 

CH 2 SC(Et)=N 

OC-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 



95 

CH 2 0-N=C(Me)N(Me) 

CH 2 0-N=C(Me)OCH 2 

CH 2 0-N=C(Me)-N=N 

CH 2 0-N=C(Me)C(=0) 

CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 

NH 

CH 2 0-N(Me)C(=0)N(Me) 

CH 2 0-N(Me)C(=S)N(Me) 

CH 2 0-N=C(SMe)N(Me) 

CH 2 0-N=C(SMe)OCH 2 

CH=C(C1)C(=S)NH 



CH 2 OC(=S)N(Me) 

CH 2 0-N=C(Me)N(Me) 

CH 2 0-N=C(Me)OCH 2 

CH 2 0-N=C(Me)-N-N 

CH 2 0-N=C(Me)C(=0) 

CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 

NH 

CH 2 0-N(Me)C(=0)N(Me) 

CH 2 0-N(Me)C(=S)N(Me) 

CH 2 0-N^C(SMe)N(Me) 

CH 2 0-N==C(SMe)OCH 2 

CH=C(C1)C(=S)NH 



CH 2 C(=0)0 

CH 2 CH 2 C(=0)0 

N=C(Me)C(=0)0 

CH 2 CH(c-Pr) 

CH=C(c-Pr) 

CH 2 OC(=0)N(c-Pr) 

N(Me) 

CH=C(CN) 

CH(c-Pr)0 

SCH(c-Pr) 

CH==N-OCH(c-Pr) 

C=C-C(=0)NH 



OC(=S)N(Me)C(==0) 

CH 2 C(=0)0 

CH 2 CH 2 C(=0)0 

N=C(Me)C(=0)0 

CH 2 CH(c-Pr) 

CH=C(c-Pr) 

CH 2 OC(=0)N(c-Pr) 

N(Me) 

CH=C(CN) 

CH(c-Pr)0 

SCH(c-Pr) 

CH=N.OCH(c-Pr) 

C=C-C(=0)NH 



ON=C(SMe) 

CH(c-Pr)0-N=C(Me) 

(MeS)C=N-0 

OC(=S)NHC(=0) 

CH=C(CN)C(=0)0 

CH==C(Br)C(=0)0 

CH=C(CI)C(=:0)NH 

CH=C(Cl)C(=0)N(Me) 

CH=C(CI)C(=0)S 

CH=C(C1)C(=S)0 

CH 2 C(=0)NH 

N=C(CI)C(=0)NH 



(MeS)C=N-OCH 2 

0-N=C(SMe) 

CH(c-Pr)0-N=C(Me) 

(MeS)C=N-0 

OC(=S)NHC(=0) 

CH=C(CN)C(=0)0 

CH=C(Br)C(=:0)0 

CH=C(C1)C(=0)NH 

CH=C(Cl)C(=:0)N(Me) 

CH=C(C1)C(=0)S 

CH=C(C1)C(=S)0 

CH 2 C(=0)NH 

N=C(CI)C(=0)NH 



Table 30 

Compounds of Formula I where E = 1,2-phenylene, G = G-2, A » N, W = O, X = NMe 2 , R 2 = Me, 
Z = 3-CF r Ph 



CH 2 0-N=C(CN)C(=0) 
CH=C(C1)C(=0)0 
CH 2 0-N=C(C1) 
C(=0) 



Y 

CH 2 OC(=S)N(Me) 
CH 2 0-N=C(Me)N(Me) 
CH 2 O-N=C(Me)0CH 2 
CH 2 0-N=C(Me)-N=N 



OC(=S)N(Me)C(=0) 
CH 2 C(=0)0 
CH 2 CH 2 C(=0)0 
N=C(Me)C(=0)0 



(MeS)C=N-OCH 2 
0-N=C(SMe) 
CH(c-Pr)0-N=C(Me) 
(MeS)C=N-0 
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CH 2 0-N=C(SMe) 

N=C(C1)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH=N-N=C(Me) 

CH 2 SC(Et)=N 

OC-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 



CH 2 0-N=C(Me)C(=0) 
CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 
NH 

CH 2 0-N(Me)C(=0)N(Me) 

CH 2 0-N(Me)C(=S)N(Me) 

CH 2 0-N=C(SMe)N(Me) 

CH 2 0-N=C(SMe)OCH 2 

CH=C(C1)C(=S)NH 



CH 2 CH(c-Pr) 

CH=C(c-Pr) 

CM 2 OC(=0)N(c-Pr) 

N(Me) 

CH=C(CN) 

CH(c-Pr)0 

SCH(c-Pr) 

CH=N-OCH(c-Pr) 

OC-C(=0)NH 



OC(=S)NHC(=0) 

CH=C(CN)C(=0)0 

CH=C(Br)C(=0)0 

CH=C(C1)C(=0)NH 

CH=C(Cl)C(=0)N(Me) 

CH=C(C1)C(=0)S 

CH=C(C1)C(=S)0 

CH 2 C(=0)NH 

N=C(C1)C(=0)NH 



Z = 3-Me 3 Si-Ph 

CH 2 0-N=C(CN)C(=0) 
CH=C(C1)C(=0)0 
CH 2 0-N=C(C1) 
C(=0) 

CH 2 0-N=C(SMe) 

N=C(C1)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH=N-N=C(Me) 

CH 2 SC(Et)=N 

C=C-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 



CH 2 OC(=S)N(Me) 
CH 2 0-N=C(Me)N(Me) 
CH 2 0-N=C(Me)OCH 2 
CH 2 0-N=C(Me)-N=N 

CH 2 0-N=C(Me)C(=0) 
CH=N-N(Me) 
CH 2 N(COCH 3 )N==C(Me) 
NH 

CH 2 0-N(Me)C(=0)N(Me) 

CH 2 0-N(Me)C(=S)N(Me) 

CH 2 0-N=C(SMe)N(Me) 

CH 2 0-N=C(SMe)OCH 2 

CH=C(C1)C(=S)NH 



Y 

OC(=S)N(Me)C(=0) 

CH 2 C(=0)0 

CH 2 CH 2 C(=0)0 

N=C(Me)C(=0)0 

CH 2 CH(c-Pr) 

CH=C(c-Pr) 

CH 2 OC(=0)N(c-Pr) 

N(Me) 

CH=C(CN) 

CH(c-Pr)0 

SCH(c-Pr) 

CH=N-OCH(c-Pr) 

OC-C(=0)NH 



Y 

(MeS)C=N-OCH 2 

0-N=C(SMe) 

CH(c-Pr)0-N=C(Me) 

(MeS)C=N-0 

OC(=S)NHC(=0) 

CH=C(CN)C(=0)0 

CH=C(Br)C(=0)0 

CH=C(C1)C(=0)NH 

CH=C(a)C(=0)N(Me) 

CH=C(C1)C(=0)S 

CH=C(C1)C(=S)0 

CH 2 C(=0)NH 

N=C(C1)C(=0)NH 



Z = Ph 

Y 

CH 2 0-N=C(CN)C(=0) 
CH=C(C1)C(=0)0 
CH 2 ON=C(Cl) 
C(=0) 

CH 2 0-N=C(SMe) 

N=C(CI)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH=N-N=C(Me) 



Y 

^^^^ 

CH 2 OC(=S)N(Me) 

CH 2 0-N=C(Me)N(Me) 

CH 2 0-N=C(Me)CX:H 2 

CH 2 0-N=C(Me)-N=N 

CH 2 0-N=C(Me)C(=0) 

CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 
NH 



Y 

OC(=S)N(Me)C(=0) 

CH 2 C(=0)0 

CH 2 CH 2 C(=0)0 

N=C(Me)C(=0)0 

CH 2 CH(c-Pr) 

CH=C(c-Pr) 

CH 2 OC(=0)N(c-Pr) 

N(Me) 



Y 

(MeS)C=N-OCH 2 

0-N=C(SMe) 

CH(c-Pr)0-N=C(Me) 

(MeS)C=N-0 

OC(=S)NHC(=0) 

CH=C(CN)C(=0)0 

CH=C(Br)C(=O)0 

CH=C(C1)C(=0)NH 



WO 96/36229 



PCT/US96/06507 



CH 2 SC(Et)=N 

C=C-C(=0)0 

CH 2 SC(oPr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 

Z = t-Bu 

Y 

CH 2 0~N=C(CN)C(=O) 
CH=C(C1)C(=0)0 
CH 2 0-N=C(C1) 
C(-O) 

CH 2 0-N=C(SMe) 

N=C(C1)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH=N-N=C(Me) 

CH 2 SC(Et)=N 

CsC-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 
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CH 2 0-N(Me)C(=O)N(Me) 

CH 2 0-N(Me)C(=S)N(Me) 

CH 2 0-N=C(SMe)N(Me) 

CH 2 0-N=C(SMe)OCH 2 

CH=C(CI)C(=S)NH 



Y 

CH 2 OC(=S)N(Me) 

CH 2 0-N=C(Me)N(Me) 

CH 2 0-N=C(Me)OCH 2 

CH 2 0~N=C(Me)-N=N 

CH 2 0~N=C(Me)C(=0) 

CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 

NH 

CH 2 0-N(Me)C(=0)N(Me) 

CH 2 0-N(Me)C(=S)N(Me) 

CH 2 0-N=C(SMe)N(Me) 

CH 2 ON=C(SMe)OCH 2 

CH=C(CI)C(=S)NH 



CH=C(CN) 

CH(c-Pr)0 

SCH(c-Pr) 

CH=N-OCH(c-Pr) 

OC-C(=0)NH 



Y 

0C(=S)N(Me)C(=O) 

CH 2 C(=0)0 

CH 2 CH 2 C(=0)0 

N=C(Me)C(=0)0 

CH 2 CH(c-Pr) 

CH=C(c-Pr) 

CH 2 OC(==0)N(c-Pr) 

N(Me) 

CH=C(CN) 

CH(c-Pr)0 

SCH(c-Pr) 

CH=N-OCH(c-Pr) 

OC-C(=0)NH 



CH=C(CI)C(=0)N(Me) 

CH=C(C1)C(=0)S 

CH=C(C1)C(^=S)0 

CH 2 C(=0)NH 

N=C(C1)C(=0)NH 



X 

(MeS)C=N-OCH 2 

0-N=C(SMe) 

CH(^Pr)0-N=C(Me) 

(MeS)C=N-0 

OC(=S)NHC(=0) 

CH=C(CN)C(=0)0 

CH==C(Br)C(=0)0 

CH=C(CI)C(=0)NH 

CH=C(Cl)C(=0)N(Me) 

CH=C(C1)C(=0)S 

CH=C(C1)C(=S)0 

CH 2 C(=0)NH 

NrC(Cl)C(=0)NH 



Compounds of Formula I 
Z = 3-CF 3 -Ph 
Y 

CH 2 0-N==C(CN)C(=0) 
CH=C(C1)C(=0)0 
CH 2 0-N==C(C1) 
C(=0) 

CH 2 0-N=C(SMe) 
N=C(C1)C(=0)0 
CH 2 0-N=C(S0 2 Me) 
CH=N^N=C(Me) 
CH 2 SC(Et)=N 
OC-C(-0)0 



Table 31 

where E = 1,2-phenylene, G = G-2, A = N, W = O, X = Et , R 2 = Me, 



CH 2 OC(=S)N(Me) 

CH 2 0-N=C(Me)N(Me) 

CH 2 0-N=C(Me)OCH 2 

CH 2 0-N=C(Me)-N=N 

CH 2 0-N=C(Me)C(=0) 

CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 

NH 

CH 2 0-N(Me)C(=0)N(Me) 
CH 2 0-N(Me)C(=S)N(Me) 



OC(=S)N(Me)C(=0) 

CH 2 C(=0)0 

CH 2 CH 2 C(=0)0 

N=C(Me)C(=0)0 

CH 2 CH(c-Pr) 

CH=C(c-Pr) 

CH 2 OC(=0)N(c-Pr) 

N(Me) 

CH=C(CN) 

CH(c-Pr)0 



(MeS)C=N-OCH 2 

0-N=C(SMe) 

CH(c-Pr)0-N=C(Me) 

(MeS)C=N-0 

OC(=S)NHC(=0) 

CH=C(CN)C(=0)0 

CH=C(Br)C(=0)0 

CH=C(C1)C(=0)NH 

CH=C(Cl)C(=0)N(Me) 

CH=C(C1)C(=0)S 
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CH 2 SC(oPr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 

Z g 3-Me 3 Si-Ph 
Y 

CH 2 ON=C(CN)C(=0) 

CH=C(C1)C(=:0)0 

CH 2 0-N=C(C1) 

C(=0) 

CH 2 ON=C(SMe) 

N=C(CJ)C(=0)0 

CH 2 0-N=:C(S0 2 Me) 

CH=N-N=C(Me) 

CH 2 SC(Et)=N 

CsC-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 

Z = Ph 

X 

CH 2 0-N=C(CN)C(=0) 
CH=C(C1)C(=0)0 
CH 2 0-N=C(C1) 
C(=0) 

CH 2 0-N=C(SMe) 

N=C(C1)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH=N>N==C(Me) 

CH 2 SC(Et)=N 

OC-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 
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CH 2 0-N=C(SMe)N(Me) 
CH 2 0-N=C(SMe)OCH 2 
CH=C(C1)C(=S)NH 



Y 

CH 2 OC(=S)N(Me) 

CH 2 0-N=C(Me)N(Me) 

CH 2 0-N=C(Me)OCH 2 

CH 2 0-N=C(Me)-N=N 

CH 2 0-N=C(Me)C(=0) 

CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 

NH 

CH 2 0-N(Me)C(=0)N(Me) 
CH 2 0-N(Me)C(=S)N(Me) 
CH 2 0-N=C(SMe)N(Me) 
CH 2 0-N=C(SMe)OCH 2 
CH=C(C1)C(=S)NH 

Y 

CH 2 OC(=S)N(Me) 
CH 2 0-N=C(Me)N(Me) 
CH 2 0-N=C(Me)OCH 2 
CH 2 0-N=C(Me)-N=N 
CH 2 0-N=C(Me)C(=0) 
CH=N-N(Me) 
CH 2 N(COCH 3 )N=C(Me) 
NH 

CH 2 0-N(Me)C(=0)N(Me) 
CH 2 0-N(Me)C(=S)N(Me) 
CH 2 ON=C(SMe)N(Me) 
CH 2 0-N=C(SMe)OCH 2 
CH=C(C1)C(=S)NH 



SCH(c-Pr) 

CH=N-OCH(c-Pr) 

OC-C(=0)NH 



Y 

OC(=S)N(Me)C(=0) 
CH 2 C(=0)0 
CH 2 CH 2 C(=O)0 
N=C(Me)C(=0)0 
CH 2 CH(oPr) 
CH=C(c-Pr) 
CH 2 OC(=0)N(c-Pr) 
N(Me) 
CH=C(CN) 
CH(c-Pr)0 
SCH(c-Pr) 
CH^N-OCH(c-Pr) 
GsC-C(=0)NH 

Y 

0C(=S)N(Me)C(=O) 
CH 2 C(=0)0 
CH 2 CH 2 C(=0)0 
N=C(Me)C(=0)0 
CH 2 CH(c-Pr) 
CH=C(c-Pr) 
CH 2 OC(=0)N(c-Pr) 
N(Me) 
CH=C(CN) 
CH(c-Pr)0 
SCH(c-Pr) 
CH=N-OCH(c-Pr) 
CsC-C(=0)NH 



PCI7US96/06507 



CH=:C(C1)C(=S)0 

CH 2 C(=0)NH 

N=C(C1)C(=Q)NH 



(MeS)C=N-OCH 2 
0-N=C(SMe) 
CH(c-Pr)0-N=C(Me) 
(MeS)C=N-0 
OC(=S)NHC(r=0) 
CH=C(CN)C(=0)0 
CH=C(Br)C(-0)0 
CH=C(C1)C(=0)NH 
CH=C(Cl)C(==0)N(Me) 
CH=C(CI)C(=0)S 
CH=C(CI)C(=S)0 
CH 2 C(=0)NH 
N=C(C1)C(=:0)NH 

Y 

(MeS)C=N-OCH 2 
0-N=C(SMe) 
CH(c-Pr)0-N=C(Me) 
(MeS)G=N-0 
OC(=S)NHC(=0) 
CH==C(CN)C(=O)0 
CH=C(Br)C(=0)0 
CH=C(C1)C(=0)NH 
CH=C(Cl)C(=0)N(Me) 
CH=C(C1)C(==0)S 
CH=C(CI)C(=S)0 
CH 2 C(=0)NH 
N=C(C1)C(=0)NH 
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PCT/US96/06507 



Z = t-Bu 
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x 


Y 


X 


Y 


CH 2 0-N=C(CN)C(=0) 


CH 2 OC(=S)N(Me) 


OC(=S)N(Me)C(=0) 


(MeS)C=N-OCH 9 


CH=C(C1)C(=0)0 


CH 2 0-N=C(Me)N(Me) 


CH 2 C(=0)0 


0-N=C(SMe) 


CH 2 0-N=C(CI) 


CH 2 0-N=C(Me)OCH 2 


CH 2 CH 2 C(=0)0 


CH(c-Pr)0-N=C(Me) 


C(=0) 


CH 2 0-N=C(Me)-N=N 


N=C(Me)C(=0)0 


(MeS)C=N-0 


CH 2 0-N=C(SMe) 


CH 2 0-N=C(Me)C(==0) 


CH 2 CH(c-Pr) 


OC(=S)NHC(=0) 


N=C(C1)C(=0)0 


CH=N-N(Me) 


CH=C(c-Pr) 


CH=C(CN)C(=0)0 


CH 2 0-N=C(S0 2 Me) 


CH 2 N(COCH 3 )N=C(Me) 


CH 2 OC(=0)N(c-Pr) 


CH=C(Br)C(=O)0 


CH=N-N=C(Me) 


NH 


N(Me) 


CH=C(CI)C(=0)NH 


CH 2 SC(Et)=N 


CH 2 0-N(Me)C(=0)N(Me) 


CH=C(CN) 




C=C-C(=0)0 


CH 2 0-N(Me)C(=S)N(Me) 


CH(c-Pr)0 


CH=C(C1)C(=0)S 


CH 2 SC(c-Pr)=N 


CH 2 0-N=C(SMe)N(Me) 


SCH(c-Pr) 


CH=C(C1)C(=S)0 


CH 2 SC(Me)=N 


CH 2 0-N=C(SMe)OCH 2 


CH=N-OCH(c-Pr) 


CH 2 C(=0)NH 


CH 2 CH 2 C(=0)NH 


CH=C(C1)C(=S)NH 


C=C-C(=0)NH 


N=C(CI)C(=0)NH 



Table 32 

Compounds of Formula I where E = 1 ,2-phenylene, G = G-3, B - O, W = O, X - NHMe, R 2 = Me, 
Z 5 3-CF 3 -Ph 



Y 


Y 


Y 


Y 


CH 2 0-N==C(CN)C(=0) 


CH 2 OC(=S)N(Me) 


OC(=S)N(Me)C(=0) 


(MeS)C=N-OCH 2 


CH=C(CI)C(=0)0 


CH 2 0-N=C(Me)N(Me) 


CH 2 C(=0)0 


0-N=C(SMe) 


CH 2 0-N=C(CI) 


CH 2 0-N==C(Me)OCH 2 


CH 2 CH 2 C(=0)0 


CH(c-Pr)0-N=C(Me) 


C(=0) 


CH 2 0-N=C(Me)^N=N 


N=C(Me)C(=0)0 


(MeS)C=N-0 


CH 2 0-N=C(SMe) 


CH 2 0-N=C(Me)C(=0) 


CH 2 CH(c-Pr) 


OC(=S)NHC(=0) 


N=C(C1)C(=0)0 


CH=sN-N(Me) 


CH=C(c-Pr) 


CH=C(CN)C(=0)0 


CH 2 0-N=C(S0 2 Me) 


CH 2 N(COCH 3 )N=C(Me) 


CH 2 OC(=0)N(c-Pr) 


CH==C(Br)C(==0)0 


CH=N-N=C(Me) 


NH 


N(Me) 


CH=C(C1)C(=0)NH 


CH 2 SC(Et)=N 


CH 2 0-N(Me)C(=0)N(Me) 


CH=€(CN) 


CH=C(Cl)C(=0)N(Me) 


C=C-C(=0)0 


CH 2 0-N(Me)C(=S)N(Me) 


CH(c-Pr)0 


CH=C(C1)C(=0)S 


CH 2 SC(c-Pr)=N 


CH 2 O^N==C(SMe)N(Me) 


SCH(c-Pr) 


CH=C(C1)C(=S)0 


CH 2 SC(Me)=N 


CH 2 0-N=C(SMe)OCH 2 


CH=N-OCH(oPr) 


CH 2 C(=0)NH 


CH 2 CH 2 C(=0)NH 


CH=C(C1)C(=S)NH 


CsC-C(=0)NH 


N=C(C1)C(=:0)NH 


Z = 3-Me 3 Si-Ph 








Y 


Y 


x 


Y 


CH 2 0-N=C(CN)C(=0) 


CH 2 OC(=S)N(Me) 


OC(=S)N(Me)C(=0) 


(MeS)C=N-OCH 2 



CH 2 C(=0)0 

CH 2 CH 2 C(=0)0 

N=C(Me)C(=0)0 

CH 2 CH(c-Pr) 

CH=C(c-Pr) 

CH 2 OC(=0)N(c-Pr) 

N(Me) 

CH=C(CN) 

CH(c-Pr)0 

SCH(c-Pr) 

CH=N-OCH(c-Pr) 

OC-C(=0)NH 



WO 96/36229 



CH=C(C1)C(=0)0 

CH 2 0-N=C(C1) 

C(=0) 

CH 2 0-N=C(SMe) 

N=C(C1)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH=N-N=C(Me) 

CH 2 SC(Et)=N 

CsC-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 

2 = Ph 

Y 

CH 2 0-N=C(CN)C(=O) 
CH=C(Cl)C(=0)O 
CH 2 0-N=C(C1) 
C(=0) 

CH 2 0-N=C(SMe) 

N=C(C1)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH=N-N=C(Me) 

CH 2 SC(Et)=N 

G=C-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 

Z = f-Bu 

Y 

CH 2 0-N=C(CN)C(=0) 
CH=C(CI)C(=0)0 
CH 2 0-N=C(C1) 
C(=0) 

CH 2 0-N=C(SMe) 
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CH 2 0-N=C(Me)N(Me) 

CH 2 0-N=C(Me)OCH 2 

CH 2 0-N=C(Me)-N=N 

CH 2 0-N=C(Me)C(=0) 

CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 

NH 

CH 2 0-N(Me)C(=0)N(Me) 

CH 2 0-N(Me)C(=S)N(Me) 

CH 2 0-N=C(SMe)N(Me) 

CH 2 0-N=C(SMe)OCH 2 

CH=C(CI)C(=S)NH 

Y 

CH 2 OC(=S)N(Me) 

CH 2 0-N=C(Me)N(Me) 

CH 2 ON=C(Me)OCH 2 

CH 2 0-N=C(Me)-N=N 

CH 2 0-N=C(Me)C(=0) 

CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 

NH 

CH 2 0-N(Me)C(=0)N(Me) 

CH 2 0-N(Me)C(=S)N(Me) 

CH 2 0-N=C(SMe)N(Me) 

CH 2 0-N=C(SMe)OCH 2 

CH=C(CI)C(=S)NH 



Y 

CH 2 OC(=S)N(Me) 

CH 2 0-N=C(Me)N(Me) 

CH 2 0-N=C(Me)OCH 2 

CH 2 0-N=C(Me)-N=N 

CH 2 0-N=C(Me)C(=0) 



Y 

OC(=S)N(Me)C(=0) 

CH 2 C(=0)0 

CH 2 CH 2 C(=0)0 

N=C(Me)C(=0)0 

CH 2 CH(c-Pr) 

CH=C(c-Pr) 

CH 2 OC(=0)N(c-Pr) 

N(Me) 

CH=C(CN) 

CH(c-Pr)0 

SCH(c-Pr) 

CH=N-OCH(c-Pr) 

OC-C(=0)NH 



X 

OC(=S)N(Me)C(=0) 
CH 2 C(=0)0 

CH 2 CH 2 C(=0)0 
N=C(Me)C(=0)0 
CH 2 CH(c-Pr) 



PCT/US96/06507 



0-N=C(SMe) 

CH(c-Pr)0-N=C(Me) 

(MeS)C=N-0 

OC(=S)NHC(=0) 

CH=C(CN)C(=0)0 

CH=C(Br)C(=0)0 

CH=C(C1)C(=0)NH 

CH=C(Cl)C(=0)N(Me) 

CH=C(C1)C(=0)S 

CH=C(C1)C(=S)0 

CH 2 C(=0)NH 

N=C(CI)C(=0)NH 

Y 

(MeS)C=N-OCH 2 

0-N=C(SMe) 

CH(oPr)0-N=C(Me) 

(MeS)C=N-0 

OC(=S)NHC(=0) 

CH=C(CN)C(=0)0 

CH=C(Br)C(=0)0 

CH=C(C1)C(=0)NH 

CH=C(Cl)C(=0)N(Me) 

CH=C(C1)C(=0)S 

CH=C(C1)C(=S)0 

CH 2 C(=0)NH 

N=C(C1)C(=0)NH 



X 

(MeS)C=N-OCH 2 

0-N=C(SMe) 

CH(c-Pr)0-N=C(Me) 

(MeS)C=N-0 

OC(=S)NHC(=0) 



WO 96/36229 



PCTYUS96/06507 



N=C(C1)C(=0)0 

CH 2 0-N=C(S0 2 Me) 

CH=N-N=C(Me) 

CH 2 SC(Et)=:N 

CsC-C(=0)0 

CH 2 SC(c-Pr)=N 

CH 2 SC(Me)=N 

CH 2 CH 2 C(=0)NH 
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CH=N-N(Me) 

CH 2 N(COCH 3 )N=C(Me) 
NH 

CH 2 0-N(Me)C(=0)N(Me) 

CH 2 0-N(Me)C(=S)N(Me) 

CH 2 0-N=C(SMe)N(Me) 

CH 2 0-N=C(SMe)OCH 2 

CH=C(C1)C(=S)NH 



CH=C(c-Pr) 

CH 2 OC(=0)N(c-Pr) 

N(Me) 

CH=C(CN) 

CH(c-Pr)0 

SCH(oPr) 

CH==N-OCH(c-Pr) 

C==C-C(=0)NH 



CH=C(CN)C(=0)0 

CH=C(Br)C(=0)0 

CH=C(C1)C(=0)NH 

CH=C(Cl)C(=0)N(Me) 

CH=C(CI)C(=0)S 

CH==C(C1)C(=S)0 

CH 2 C(=0)NH 

N=C(C1)C(=0)NH 



Table 33 

Compounds of Formula I where E = 1,2-phenylene, G = G-2, A = N, W = O, X = NHMe, R 2 = Me, 
Y = CH=C(C1)C( =Q)Q 





Z 


Z 


z 


^ur-rTi 




PhOCCH 2 


4-Me 3 Ge-2-pyridinyl 




c-pentyl 


j 2-Et-Ph 


4-CF 3 -2-nap 


2-CF 3 -Fn 


PhCH 2 


2-Cl-Ph 


(c-Pr)CH 2 


c-hexyl 


1-phenylethyl 


2,4,6-triCl-Ph 


3-pentynyl 


FnCH 2 CJl 2 


1 (4-Cl-Ph)CH 2 


3-PhO-Ph 


4-octenyl 


(2-CN-Ph)CH 2 


(3-F-Ph)CH 2 


6-Ph-2-pyridinyl 


hexyl 


CF 3 CH 2 


2,5-diMe-Ph 


6-CF 3 -2-pyridinyl 


4-(PhO)-c-hexyl 


2-MeS-Ph 


HOCCH 2 


4-Me-2-pyrimidinyl 


2~CF 3 0-Ph 


4-Cl-Ph 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


3-Me-Ph 


PhCH=CHCH 2 


2-Ph-4-thiazoly] 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


2-Me-Ph 


3-OCF 2 H-Ph 


PhCH=CHCH{Me) 


3-Cl-2-Me-Ph 


2-Me-4-Cl-Ph 


5-Me-2-nap i 


4,6-diMe-0-2-pyrimidinyl 


3-/-Bu-Ph 


3,5-diCl-Ph 


6-Me 3 Si-2-nap 


3-(2-Me-PhO)-Ph 


3-F-Ph 


3,5-diCF 3 -Ph 


7-OCF 3 -2-nap 


2-F-Ph 


4-CF 3 -Ph 


2-MeO-Ph 


4-PhO-2-pyridinyI 


4-Me-Ph 


3,4-diCl-Ph 


3-CF 3 0-Ph 


4-EtO~2-pyrimidinyI j 


4-MeO-2-pyrirnidinyl 


3,4-diCF 3 -Ph 


3-Et-Ph 


4-CF 3 -2~pyridinyl | 


5-Me-2-furanyl 


3-EtO-Ph 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyl 


4-Ph-Ph 


Ph 


3,4-diMe-Ph 


6-CF 3 -2-pyrazinyl 


2-I-Ph 


2-nap 


3,5-diMe-Ph 


5-CF 3 -3-pyridinyl j 


2,5-diMe-3-thienyl 


3-SF 5 -Ph 


3-MeS-Ph 


4-r-Bu«2-nap | 


3-MeO-6-pyridazinyl 


. r-Bu 


3-Me 3 Si-Ph 


3,5-diBr-Ph 


5-PhO-2-pyrimidinyl 


4-F-3-CF 3 -Ph J 


4-Me 3 Si-Ph | 


4-f-Bu-2-pyridinyl j 


6-PhO-2-pyridinyl 
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5-F-3-CF3-P11 


3-Me?Ge-Ph 


4-Ph-2-ovridinvl 


(4-Br-Ph)CHo 


z-Bu 


4-Me-iGe-Ph 


4- IVf fii S 1 -2-nvri di n vl 


m-Bu 

# #• X-* u 


Y = CH=N-N=C(Me') 








z 


Z 

1 ^ 


1 7 




2~Br-Ph 


i-Pr 




1VIC3 oc-z-pynainyj 


2-CN-Ph 


c-Dentvl 


! 2-Et-Ph 


j t **V^ *7y *<<*p 


2-CF 3 -Ph 


PhCH 2 


2-CI-Ph 




c-hexyl 


i 1 -ohenvlethvl 


2 4 6-triCl-Ph 




PhCH 2 CH 2 


(4-CI-Ph)CHo 


3-PhO-Ph 


1 4-rictefivl 


(2-CN-Ph)CH 2 


(3-F-Ph)CHo 


6-Ph-2-pvridinvl 


1 hexvl 

1 1 IVA j 1 


CFOCHO 
-J Z 


2,5-diMe-Ph 


6-CFi-2-Dvridinvl 




2-MeS-Ph 


HOCCHo 


1 4-lVfe-2-nvrimidinv1 




4-Cl-Ph 


1 HoC=CHCHo 




q n Ft Phn\ Ph 


3-Me-Ph 


PhCHrrCHCH^ 


zv-i^n-^-inidzoiyj 


1 o-cr3-4-pynmiainyl 


3-CF*-Ph 


2-Me-Ph 






3-Cl-2-Me-Ph 


f 2-Me-4-Cl-Ph 

[ 1T1V/ T V^l X 11 


•J -ivic-z.-nap 


1 4,o-aiMe-u-z-pynrniainyI 


3-/-Bu-Ph 


3 5-diCl-Ph 


tr-IVIC20 ol- Z>Ilap 


o-Cz-JVie-rnU >Jrn 


3-F-Ph | 


3 5-diCF<2-Ph 




z-jr~x^n 


4-CFa-Ph 


2-MeO-Ph 


4 -Ph O- 9-n vri 1 n vl 




3,4-diCl-Ph 


3-CF*0-Ph [ 


4~FtO-9-r>vt*tmiHifivl I 

*T J-jLVj' L/YlllltlUJlJyl 1 


**-*ivicM-z-pyi iiiiiuinyi 


3,4-diCFo-Ph 


3-Et-Ph 


4-OF'>-'^-nvrirlirtv1 I 


j -ivie-z.-iuraiiy 1 


3-EtO-Ph 


3-Ph-Ph 


4-C^Po-^-nvrtmiHitivl I 


4-Ph Ph 


Ph 


3,4-diMe-Ph 


6-CFQ-2-Dvrazinvl 

w -V A/ JL* T Jl M4ul JLJI J 1 


2-T-Ph 


2-nap 


3,5-diMe-Ph 


5-CF3-3-pyridinyl 


2,5-diMe~3-thienyl 


3-SF 5 -Ph 


3-MeS-Ph 


4-r-Bu-2-nap 


3-MeO-6-pyridazinyI 


f-Bu 


3-Me^Si-Ph 


3.5-diBr-Ph 


S-PhO-9-TivrtmiHtnvl 
* iiv^-z»~pyniiuuinyj 


4-F-3-CF 3 -Ph 


4-Me 3 Si-Ph 


4-/-Bu-2-Dyridinvl 


6~PhO-2-Dvridinvl 

^ x **v' ^» y 1 1 villi y 1 


5-F-3-CF^-Ph 

1 


3-MeaGe-Ph j 


4-Ph-2-pyridinyI 


(4-Br-Ph)CHo 


i-Bu j 


4-MeoGe-Ph 


4-Me3Si-2-pyridinyl 


n-Bu 


Y = CH->SC(Et)=N 








z 


Z 


Z 


z 


2-Br-Ph 


i-Pr 


PhOCCH 2 


4-Me3Ge-2-pyridinyI 


2-CN-Ph 


c-pentyl 


2-Et-Ph 


4-CF 3 -2-nap 


2-CF 3 -Ph 


PhCH 2 


2-Cl-Ph 


Cc-Pr)CH 2 
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c-hexvl 

*- llvAVI 


l-piiciiyiciiiy i 




j-pentynyl 


PhCHoCHo 




I j rnuTii 


^t-ocienyi 


Q-CN-Ph^CHo 




I D-jrn-z-pynainyi 


nexyi 


CF^CHo 


2 S-HiMp-Ph 




*f-ViriHJ ^-c-ncxyi 


2-MeS-Ph 




j ^-ivie-z-pynnuainyi 




4-Cl-Ph 


** 2 **wn 2 


o-ivie^^-pyn rniainyi 


3~(Z-lit-FnU)-Pn 


3-Me-Ph 




z-jrn-4-tniazoiyi 


o-Cr 3 ~4-pynmidi nyl 


3-CF-i-Ph 


2-Me-Ph 






3-Cl-2-Me-Ph 


2-Me-4-Cl-Ph 


►/-lVlC-Z-lld.p 


^,o-aiivie-vj~z-pynniiainyl 


3-/-Bu-Ph 


3 5-diCl-Ph 


Lr-ivxc^oi- z-nap 


j-^z-JVie-JriaU J-Jrii 


3-F-Ph 


3 5-diCFo-Ph 


O nan 


z-r-rn 


4-CFa-Ph 


2-MeO-Ph 


liw-z-pyriciinyi 


4-IVle-irrl 


3,4-diCI-Ph 


3-CF-jO-Ph 


*r -^-pyriiiiiLiinyi 


4-ivieiJ-z-pynmiainyJ 


3,4-diCF^-Ph 


3-Et~Ph 


•t-v^irQ-^-pyriuinyi 


D-jvie-z-iiiranyj 


3-EtO-Ph 


3-Ph-Ph 

mJ A II 1 11 | 


♦t-i^jr^-z-pynmiainyj 


4-Fn-Fn 


Ph 


3 4-riiMe-Ph 


o-^-r 3 -z-py razi ny i 


Z-l-Arn 


z-nap 


3,5-diMe-Ph 


5-CF3-3-pyndinyl 


2 f 5-diMe-3-thienyl 


3-SF 5 -Ph 


3-MeS-Ph 


4~r-Bu-2-nap 


3-MeO-6-pyridazinyl 


f-Bu 


3-Me 3 Si-Ph 


3,5-diBr-Ph 


5-PhO-2-pyrimidinyl 


4-F-3-CF 3 -Ph 


4-Me 3 Si-Ph 


4-/-Bu-2-pyridinyl 


6-PhO-2-pyridinyl 


5-F-3-CF 3 -Ph 


3-Me3Ge-Ph 


4-Ph-2-pyridinyl 


(4-Br-Ph)CH 2 


i-Bu 


4-Me3Ge-Ph 


4-Me 3 Si-2-pyridinyl 


n-Bu 



Y = CH 2 Q-N= s CrSMe) 



z 




Z 


Z 


2-Br-Ph 


i-Vr 


PhOCCH 2 


4-Me3Ge-2-pyridinyl 


2-CN-Ph 


c-pentyl 


2-Et-Ph 


4-CF 3 -2-nap 


2-CF 3 -Ph 


PhCH 2 


2-Cl-Ph 


(c-Pr)CH 2 


c-hexyl 


l-phenylethyl 


2,4,6-triCl-Ph 


3-pentynyI 


PhCH 2 CH 2 


(4-C!-Ph)CH 2 


3^PhO-Ph 


4-octenyI 


(2-CN-Ph)CH 2 


(3-F-Ph)CH 2 


6-Ph-2-pyridinyI 


hexyl 


CF 3 CH 2 


2,5-diMe-Ph 


6-CF3-2-pyridinyl 


4-(PhO>c-hexyl 


2-MeS-Ph 


HteCCH 2 


4-Me-2-pyrimidinyl 


2-CF 3 0-Ph 


4-Cl-Ph 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


3-Me-Ph 


PhCH=CHCH 2 


2-Ph-4-thiazo]yl 


6-CF3-4-pyrimidinyl 


3-CF 3 -Ph 


2-Me-Ph 


3-OCF 2 H-Ph 


PhCH=CHCH(Me) 
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3-Cl-2-Me-Ph 
3-r-Bu-Ph 

3- F~Ph 

4- CF 3 -Ph 
3,4-diCl-Ph 
3,4-diCF 3 -Ph 
3-EtO-Ph 

Ph 

2- nap 

3- SF 5 -Ph 
r-Bu 

4- F-3-CF 3 -Ph 

5- F-3-CF 3 -Ph 

1- Bu 

Y = CH=N-OCH(Me^ 
Z 

2- Br-Ph 
2-CN-Ph 
2-CF 3 -Ph 
c-hexyl 
PhCH 2 CH 2 
(2-CN-Ph)CH 2 
CF 3 CH 2 

2- MeS-Ph 
4-CI-Ph 
3~Me-Ph 

3- CF 3 -Ph 
3-Cl-2-Me-Ph 

3- /-Bu~Ph 
3~F-Ph 

4- CF 3 -Ph 
3,4-diCl-Ph 
3,4-diCF 3 -Ph 
3-EtO-Ph 

Ph 



104 



2-Me-4-Cl-Ph 


5-Me-2-nap 


4,6-diMe-0-2-pyrimidinyl 


3,5-diCI-Ph 


6-Me 3 Si-2-nap 


3-(2-Me-PhO)-Ph 


3,5-diCF 3 ~Ph 


7-OCF 3 -2-nap 


2-F-Ph 


2-MeO-Ph 


4-PhO-2-pyridinyl 


4-Me-Ph 


3-CF 3 0-Ph 


4-EtO-2-pyrimidinyl 


4-MeO-2-pyrimidinyl 


3-Et-Ph 


4-CF 3 -2-pyridinyl 


5-Me-2-furanyl 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyI 


4-Ph-Ph 


3,4-diMe-Ph 


6-CF 3 -2-pyrazinyl 


2-I-Ph 


3,5-diMe-Ph 


5-CF 3 -3-pyridinyl 


2,5-diMe-3-thienyl 


3-MeS-Ph 


4-/-Bu-2-nap 


3-MeO-6-pyridazinyl 


3-Me 3 Si-Ph 


3,5-diBr-Ph 


5-PhO-2-pyrimidinyl 


4-Me 3 Si-Ph 


4-r-Bu-2-pyridinyI 


6-PhO-2-pyridinyl 


3-Me 3 Ge-Ph 


4-Ph-2-pyridinyl 


(4-Br-Ph)CH 2 


4-Me 3 Ge-Ph 


4-Me 3 Si-2~pyridinyl 


n-Bu 



Z 


Z 


Z 


i-Pr 


PhC=CCH 2 


4-Me 3 Ge-2-pyridinyl 


c-pentyl 


2-Et-Ph 


4-CF 3 -2-nap 


PhCH 2 


2-Cl-Ph 


(t>Pr)CH 2 


l-phenylethyl 


2,4,6-triCl-Ph 


3~pentynyl 


(4-Cl-Ph)CH 2 


3-PhO-Ph 


4-octeny] 


(3-F-Ph)CH 2 


6-Ph-2-pyridinyl 


hexyl 


2,5-diMe-Ph 


6~CF 3 -2-pyridinyl 


4-(PhO)-c-hexyl 


HG=CCH 2 


4-Me-2-pyrimidinyl 


2-CF 3 0-Ph 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


PhCHrCHCH 2 


2-Ph-4-thiazolyI 


6-CF 3 ~4-pyrimidinyl 


2~Me-Ph 


3-OCF 2 H-Ph 


PhCH=CHCH(Me) 


2-Me-4-Cl-Ph 


5-Me-2-nap 


4,6-diMe-0-2-pyrimidinyl 


3,5-diCI-Ph 


6-Me 3 Si-2«nap 


3-(2-Me-PhO)-Ph 


3,5-diCF 3 -Ph 


7-OCF 3 -2-nap 


2-F-Ph 


2-MeO-Ph 


4-PhO-2-pyridinyl 


4-Me-Ph 


3-CF3O-PI1 


4-EtO-2-pyrimidinyl 


4-MeO-2-pyrimidinyl 


3-Et-Ph 


4-CF 3 -2-pyridinyl 


5-Me-2-furanyl 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyl 


4-Ph-Ph 


3,4-diMe-Ph 


6-CF 3 -2-pyrazinyl 


2-I-Ph 



WO 96/36229 



PCT/US96/06507 



105 



2- nap 

3- SF 5 -Ph 
f-Bu 

4- F-3-CF 3 -Ph 

5- F-3-CF 3 -Ph 
z-Bu 



3,5-diMe-Ph 
3-MeS-Ph 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 



5-CF 3 -3-pyridinyl 

4-f-Bu-2-nap 

3,5-diBr-Ph 

4-/-Bu-2-pyridinyl 

4-Ph-2-pyridinyl 

4-Me 3 Si-2-pyridiny] 



2,5-diMe-3-thienyl 
3-MeO-6-pyridaziny] 

5- PhO-2-pyrimidinyl 

6- PhO-2-pyridinyl 
(4-Br-Ph)CH 2 
n-Bu 



Table 34 



Compounds of Formula I where E = 1 ,2-phenylene, G = G-3, B = O, W = O, X = NHMe, R 2 = Me, 

y ~ cH=acna=cno 



z 


2 


Z 


7 


2-Br-Ph 


i-Pr 


PhCsCCHo 


1 4-MeoGe-2-nvridinvl 


2-CN-Ph 


c-oentvl 


2-Et-Ph 


4-CFo-2-nan 

j ' V^l j U&JJ 


2-CF 3 -Ph 


PhCH 2 


2-Cl-Ph 


(r-Pr^CHo 


c-hexyl 


l-ohenvlethvl 


2,4 6-triCI-Ph 


[ ^-nf*ntvnvl 


PhCHoCHo 


(4-Cl-Ph)CHo 


3-PhO-Ph 


1 4-octenv! 


(2-CN-Ph)CH 2 


(3-F-Ph)CH 9 


6-Ph-2-DvridinvI 


hexvl 


CFoCH 2 


2,5-diMe-Ph 


6-CF 3 -2-pyridinyl 


4-(PhO)-c-hexvI 


2-MeS-Ph 


HC^CCHo 


4-Me-2-pyrimidinyl 


2-CF^O-Ph 


4-CI-Ph 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


3-Me-Ph 


PhCH=CHCHo 


2-Ph-4-thiaro1v1 

m\* X llr^ 1111 CU>U1 VI 


I u-iwjr 3 ^-pyniruainyi 


3-CF 3 -Ph 


2-Me-Ph 


3-OCF 2 H-Ph 


PhCH=CHCH(Me) 


3-CI-2-Me-Ph 


2-Me-4-Cl-Ph 


5-Me~2-nap 


4,6-diMe-0-2-pyrimidinyl 


3-r-Bu-Ph 


3,5-diCl-Ph 


6-Me 3 Si~2-nap 


3-(2-Me-PhO)-Ph 


3-F-Ph . 


3,5-diCF 3 -Ph 


7-OCF 3 -2~nap 


2-F-Ph 


4-CF 3 -Ph 


2-MeO-Ph 


4-PhO-2-pyridinyl 


4-Me-Ph 


3,4-diCI-Ph 


3-CF 3 0-Ph 


4-EtO-2-pyrirnidinyl 


4-MeO-2-pyrimidinyl 


3,4-diCF 3 -Ph 


3-Et-Ph 


4-CF 3 -2-pyridinyl 


5-Me-2-furanyl 


3-EtO-Ph 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyl 


4-Ph-Ph 


Ph 


3,4-diMe-Ph 


6-CF 3 -2-pyrazinyl 


2-I-Ph 


2-nap i 


3,5-diMe-Ph 


5-CF 3 -3-pyridinyl 


2,5-diMe-3-thienyl 


3-SF 5 -Ph 


3-MeS-Ph 


4-f-Bu-2-nap 


3-MeO-6-pyridazinyl 


/-Bu 


3-Me 3 Si-Ph 


3,5-diBr-Ph 


5-PhO-2-pyrimidinyl 


4-F-3-CF 3 -Ph 


4-Me 3 Si-Ph 


4-/-Bu~2-pyridinyl 


6-PhO-2-pyridinyl 


5-F-3-CF 3 -Ph 


3-Me 3 Ge-Ph 


4-Ph-2-pyridinyl j 


(4-Br-Ph)CH 2 


*-Bu | 


4-Me 3 Ge-Ph 


4~Me 3 Si-2-pyridinyl j 


n-Bu 
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Y = CH=N-N=C(Me^ 



z 


Z 


Z 


Z 


2-Br-Ph 


z-Pr 


PhOCCH 2 


4-Me 3 Ge-2-pyridinyl 


2-CN-Ph 


1 c-pentyl 


2-Et-Ph 


4-CF^-2-nap 


2-CFo-Ph 


PhCHo 


2-Cl-Ph 


(c-Pr)CH 2 


c-hexyl 


I l-phenylethyl 


2,4,6-triCl-Ph 


I 3-pentynyI 


PhCH 2 CH 2 


(4-Cl-Ph)CH 2 


3-PhO-Ph 


4-octenyl 


(2-CN-Ph)CH 2 


(3-F-Ph)CH 2 

1 


6-Ph-2-pyridinyl 


hexyl 


CF 3 CH 2 


2,5-diMe-Ph 


6-CF 3 -2-pyridinyl 


j 4-(PhO)-c-hexyl 


2-MeS-Ph 


HCsCCHo 


f 4-Me-2-pyrimidinyI 


2-CF 3 0-Ph 


4-Cl-Ph 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyI 


3-(2-Et-PhO)-Ph 


3-Me-Ph 


PhCH=CHCH 2 


2-Ph-4-thiazolyl 


6-CF-i-4-pyrimidinyl 


3-CF 3 -Ph 


2-Me-Ph 


3-OCF 2 H-Ph 


PhCH=CHCH(Me) 


3-Cl-2-Me-Ph 


2-Me-4-Cl-Ph 


5-Me-2-nap 


4,6-diMe-0~2~pyrimidinyl 


3-r-Bu-Ph 


3,5-diCl-Ph 


6-Me<jSi-2-nap 


3-(2-Me-PhO)-Ph 


3-F-Ph 


3,5-diCF r Ph 


7-OCFa-2-nap 


2-F-Ph 


4-CF 3 -Ph 


2-MeO-Ph 


4-PhO-2-pyridinyl 1 


4-Me-Ph 


3,4-diCI-Ph 


3-CF3O-PI1 


4-EtO-2-pyrimidinyl 


4-MeO-2-pyrimidinyl 


3.4-diCF 3 -Ph 


3-Et-Ph 


4-CFo-2-pyridinyl 


5-Me-2-fiiranyl 


3-EtO-Ph 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyl 


4-Ph-Ph 


Ph 


3,4-diMe-Ph 


6-CF 3 -2-pyrazinyI 


2-I-Ph 


2-nap 


3,5-diMe-Ph 


5-CFa-3-pyridinyl 


2,5-diMe-3-thienyl 

* * 


3-SF 5 -Ph 


3-MeS-Ph 


4-r-Bu-2-nap 


3-MeO-6-pyridazinyl 


f-Bu 


3-Me 3 Si~Ph 


3,5-diBr-Ph 


5-PhO-2-pyrimidinyl 


4-F-3-CF 3 -Ph 


4-Me 3 Si-Ph 


4-r-Bu-2-pyridinyl 


6-PhO-2-pyridinyl 


5-F.3-CF3-.Ph 


3-Me 3 Ge-Ph 


4-Ph-2-pyridinyl 


(4-Br-Ph)CH 2 


/-Bu 1 


4-Me 3 Ge-Ph | 


4-Me 3 Si~2-pyridiny3 j 


n-Bu 


Y = CH-»SCrEt)=N 








z 


Z 


Z 


z 


2-Br~Ph 


i-Pr 


PhCsCCH 2 


4-Me 3 Ge-2-pyridinyl 


2-CN-Ph 


c-pentyl 


2-Et-Ph 


4-CF 3 -2-nap 


2-CF 3 -Ph 


PhCH 2 


2-Cl-Ph 


(c-Pr)CH 2 


c-hexyl 


l-phenylethyl 


2,4,6-triCl-Ph 


3-pentynyl 


PhCH 2 CH2 


(4-Cl-Ph)CH 2 


3-PhO-Ph 


4-octenyl 
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(2-CN~Ph)CH 2 
CF 3 CH 2 

2- MeS-Ph 

4-Cl-Ph 

3- Me-Ph 
3-CF 3 -Ph 
3-Cl-2-Me-Ph 
3-f-Bu-Ph 

3- F-Ph 

4- CF 3 -Ph 
3,4-diCI-Ph 
3,4-diCF 3 -Ph 
3-EtO-Ph 

Ph 

2- nap 

3- SF 5 -Ph 
r-Bu 

4- F-3-CF 3 -Ph 
5~F-3-CF 3 -Ph 

1- Bu 

Y = CH 2 Q-N=CrSMe > > 

z 

2- Br-Ph 
2-CN-Ph 
2-CF 3 -Ph 
c-hexyl 
PhCH 2 CH 2 
(2-CN-Ph)CH 2 
CF 3 CH 2 

2- MeS-Ph 
4-Cl-Ph 

3- Me-Ph 
3-CF 3 -Ph 
3-Cl-2-Me-Ph 
3-/-Bu-Ph 
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(3-F-Ph)CH 2 


6-Ph-2-pyridinyl 


hexyl 


2,5-diMe-Ph 


6-CF 3 -2-pyridinyI 


4-(PhO)-c-hexyl 


HCsCCH 2 


4-Me-2-pyrimidinyl 


2-CF 3 OPh 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


PhCH=CHCH 2 


2-Ph-4-thiazolyl 


6-CF 3 -4-pyrimidinyl 


2-Me-Ph 


3~OCF 2 H-Ph 


PhCH=CHCH(Me) 


2-Me~4-Cl-Ph 


5-Me-2-nap 


4,6-diMe~0-2-pyrimidinyl 


3,5-diCl-Ph 


6-Me 3 Si-2-nap 


3-(2-Me-PhO>Ph 


3,5-diCF 3 -Ph 


7-OCF 3 -2-nap 


2-F-Ph 


2-MeO-Ph 


4-PhO-2-pyridiny! 


4-Me-Ph 


3-CF 3 0-Ph 


4-EtO-2-pyrimidinyl 


4-MeO-2-pyrirnidinyl 


3-Et-Ph 


4-CF 3 -2-pyridinyl 


5-Me-2-furanyl 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyl 


4-Ph-Ph 


3,4-diMe-Ph 


6-CF 3 -2-pyrazinyl 


2-I-Ph 


3,5-diMe-Ph 


5-CF 3 -3-pyridinyl 


2,5-diMe-3-thienyl 


3-MeS-Ph 


4-r-Bu-2-nap 


3-MeO-6-pyridazinyl 


3-Me 3 Si-Ph 


3,5-diBr-Ph 


5-PhO-2-pyrimidinyl 


4-Me 3 Si-Ph 


4-/-Bu-2-pyridinyl 


6-PhO-2-pyridinyI 


3-Me 3 Ge-Ph 


4-Ph-2-pyridinyl 


<4-Br-Ph)CH 2 


4-Me 3 Ge-Ph 


4-Me 3 Si-2-pyridiny] | 


n-Bu 



Z 


Z 


Z 


i~Pr 


PhC=CCH 2 


4-Me 3 Ge-2-pyridinyI 


c-pentyl 


2-Et-Ph 


4-CF 3 -2-nap 


PhCH 2 


2-CI-Ph 


(c-Pr)CH 2 


1-phenylethyl 


2,4,6-triCl-Ph 


3-pentynyl 


(4-Cl-Ph)CH 2 


3-PhO-Ph 


4-octenyl 


(3-F-Ph)CH 2 


6-Ph-2-pyridinyl 


hexyl 


2,5-diMe-Ph 


6-CF 3 -2-pyridinyl 


4-(PhO)-ohexyl 


HG=CCH 2 


4-Me-2-pyrimidinyl 


2-CF 3 0-Ph 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


PhCH=CHCH 2 


2-Ph-4-thiazolyl 


6-CF 3 -4-pyrimidinyl 


2-Me-Ph 


3-OCF 2 H-Ph 


PhCH=CHCH(Me) 


2-Me-4-Cl-Ph 


5-Me- 2-nap 


4,6-diMe-0-2-pyrimidinyl 


3,5-diCKPh 


6-Me 3 Si-2~nap 


3-(2-Me-PhO)-Ph 
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j i -ill 






2-F-Ph 

JL X 11 


4-CFo-Ph 


2-MeO-Ph 


4-PhO-2-Dvridinvl 


4-Me-Ph 


3 4-diCl-Ph 




4-KtO-2~nvrirnidinv1 


4-MeO-2-nvrtm i Hi nvl 


3 4-diCFa-Ph 


3-Et-Ph 


4~CF-a -2-Dvridinvl 


5 -Me-2-f uran vl 

+J l»lv Arf 1 111 CU1 J 1 


3-EtO-Ph 


3-Ph-Ph 


4-CFa -2-Dvriniidinvl 


4-Ph-Ph 


Ph 


3 4-diMe-Ph 


6-CFs -2-d vrazinvl 


2-I-Ph 


2-nap 




D-\^r 3 -J-pynainyi 


z, D -ai jM e- 3-uiieny I 


3-SF 5 -Ph 


3-MeS-Ph 


4-f-Bu-2-nap 


3-MeO-6-pyridazinyl 


r-Bu 


3-Me 3 Si-Ph 


3,5-diBr-Ph 


5-PhO-2-pyrimidinyl 


4-F-3-CF 3 -Ph 


4-Me 3 Si-Ph 


4-/-Bu-2-pyridinyl 


6-PhO-2-pyridinyl 


5-F-3-CF 3 -Ph 


3-Me 3 Ge-Ph 


4-Ph-2-pyridinyl 


(4-Br-Ph)CH 2 


i-Bu 


4-Me 3 Ge-Ph 


4-Me 3 Si-2-pyridinyl 


w-Bu 



Y = CH=N-QCHrMe > > 





-7 




z 




i-jrr 


jrniJ^.Cii 2 


4-Me 3 Oe-2-pyndinyl 


2-CN-Ph 


c-pentyl 


2-Et-Ph 


4-CF 3 -2-nap 


2-CF 3 -Ph 


PhCH 2 


2-Cl-Ph 


(c-Pr)CH 2 


c-hexyl 


1-phenylethyl 


2,4,6-triCl-Ph 


3-pentynyl 


PhCH 2 CH 2 


(4-Cl~Ph)CH 2 


3-PhO-Ph 


4-octenyl 


(2-CN-Ph)CH 2 


(3-F-Ph)CH 2 


6-Ph-2-pyridinyl 


hexyl 


CF 3 CH 2 


2,5-diMe-Ph 


6-CF 3 -2-pyridinyl 


4-(PhO)-c-hexyl 


2-MeS-Ph 


HOCCH 2 


4-Me-2-pyrimidinyl 


2-CF 3 0-Ph 


4-CI-Ph 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


3-Me-Ph 


PhCH=CHCH 2 


2-Ph-4-thiazolyl 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


2-Me-Ph 


3-OCF 2 H-Ph 


PhCH==CHCH(Me) 


3-Cl-2-Me-Ph 


2-Me-4~Cl-Ph 


5-Me-2-nap 


4,6^iMe-0-2-pyrimidinyl 


3-f-Bu~Ph 


3,5-diCl-Ph 


6-Me 3 Si-2-nap 


3-(2-Me-PhO)-Ph 


3-F-Ph 


3,5-diCF 3 -Ph 


7-OCF 3 -2-nap 


2-F-Ph 


4-CF 3 -Ph 


2-MeO-Ph 


44 > hO-2-pyridinyl 


4-Me-Ph 


3,4-diCI-Ph 


3-CF 3 OPh 


4-EtO-2-pyrimidinyl 


4"MeO-2-pyriiiiidinyl 


3,4-diCF 3 -Ph 


3-Et-Ph 


4-CF 3 -2-pyridinyl 


5-Me-2-furanyl 


3-EtO-Ph 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyl 


4-Ph-Ph 


Ph 


3,4-diMe-Ph 


6-CF 3 -2-pyrazinyl 


2-I-Ph 


2-nap 


3,5-diMe-Ph 


5-CF 3 -3-pyridinyI 


2,5-diMe-3-thienyl 


3-SF 5 -Ph 


3-MeS-Ph 


4-/-Bu-2-nap 


3-MeO-6-pyridazinyl 
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/-Bu 

4- F-3-CF 3 -Ph 

5- F-3~CF 3 -Ph 

i-Bu 



3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge~Ph 



3,5-diBr-Ph 
4-/-Bu-2-pyridinyl 
4-Ph-2-pyridinyl 
4-Me 3 Si-2-pyridinyl 



5- PhO-2-pyrimidinyl 

6- PhO-2-pyridinyl 
(4-Br-Ph)CH 2 
n-Bu 



Table 35 

Compounds of Formula I where E » 1,2-phenylene, G = G-2, Z = f-Bu, Y = CH=C(C1)C(=0)0, 
R 2 = Me. W = O 



X 


A 


X 


A 




X 


A 




X 


A 


MeNH 


N 


Me 


N 


MeNH 


CH 


Me 


CH 


EtNH 


N 


Et 


N 


EtNH 


CH 


Et 


CH 


n-PrNH 


N 


n-Pr 


N 


w-PrNH 


CH 


n-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 C=CHCH 2 


N 


H 2 C=CHCH 2 NH 


CH 


H 2 G=CHCH 2 


CH 


HOCCH 2 NH 


N 


HG=CCH 2 


N 


HCsCCH 2 NH 


CH 


HOCCH 2 


CH 


Me 2 N 


N 


CF 3 


N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 


R 2 = EL W s O 




















X 


A 


X 


A 




x 


A 


X 


A 


MeNH 


N 


Me 


N 




MeNH 


CH 


Me 


CH 


EtNH 


N 


Et 


N 




EtNH 


CH 


Et 


CH 


/i-PrNH 


N 


n-Pr 


N 




/i-PrNH 


CH 


n-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 C=CHCH 2 


N 




H 2 C=CHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HC=CCH 2 NH 


N 


HGsCCH 2 


N 




HOCCH 2 NH 


CH 


HGsCCH 2 


CH 


Me 2 N 


N 


CF 3 


N 




Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 




(c-propyl)NH 


CH 


(c-propyl) 


CH 



R 2 = Me. W s S 



X 


A 


X 


A 


X 


A 


X 


A 


MeNH 


N 


Me 


N 


MeNH 


CH 


Me 


CH 


EtNH 


N 


Et 


N 


EtNH 


CH 


Et 


CH 


«-PrNH 


N 


n-Pr 


N 


n-PrNH 


CH 


n-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 0=CHCH 2 


N 


H 2 C=CHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HOCCH 2 NH 


N 


HOCCH 2 


N 


HCsCCH 2 NH 


CH 


HCsCCH 2 


CH 


Me 2 N 


N 


CF 3 


N 


Me 2 N 


CH 


CF 3 


CH 


(c~propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 
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R 2 = Et.W = S 



X 


A 


X 


A 


X 


A 


X 


A 


MeNH 


N 


Me 


N 


MeNH 


CH 


Me 


CH 


EtNH 


N 


Et 


N 


EtNH 


CH 


Et 


CH 


n-PrNH 


N 


n-Pr 


N 


«-PrNH 


CH 


n-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 C=CHCH 2 


N 


H 2 OCHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HC=CCH 2 NH 


N 


HC=CCH 2 


N 


HC=CCH 2 NH 


CH 


HCsCCH 2 


CH 


Me 2 N 


N 


CF 3 


N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 



Table 36 

Compounds of Formula I where E = 1,2-phenylene, G = G-3, Z = f«Bu, Y = CH=C(CI)C(=0)0, 
R 2 = Me. W = O 



Y 




A 


r> 
r> 


A 


D 


A 


B 






ivie 


LI 


JVieiNrl 


C 


Me 




FtMH 
j_»ll>i n. 




Pf 
ei 




rSuNrl 


c> 


Ut 








rl^i r 


c% 

\J 


/1-rTJNJri 


c 
o 


n-ft 


c 




n 


n 2 v-.=\^riv^Jni 2 


Ct 


ri 2 t^=\^ri Cri 2 INrl 


c 


rl 2 V^=CriCH 2 








rn^=v^i_*rl 2 


r\ 
\J 


rlL^d^o 2 iNrl 


o 

o 


rlU=uCH 2 




Me 2 N 


o 


CF 3 


o 


Me 2 N 


s 


CF 3 


s 


(c-propyl)NH 


o 


(c-propyl) 


o 


(c-propyl)NH 


s 


(c-propyl) 


s 


R 2 = Et. W a O 
















x 


B 


X 


B 


X 


B 


X 


B 


MeNH 


0 


Me 


O 


MeNH 


S 


Me 


S 


EtNH 


O 


Et 


O 


EtNH 


s 


Et 


S 


n-PrNH 


O 


/i-Pr 


O 


n-PrNH 


s 


n-Pr 


S 


H 2 C=CHCH 2 NH 


O 


H 2 C=CHCH 2 


O 


H 2 G=CHCH 2 NH 


s 


H 2 C=CHCH 2 


S 


HG=CCH 2 NH 


O 


HCsCCH 2 


O 


HCsCCH 2 NH 


s 


HCsCCH 2 


s 


Me 2 N 


o 


CF 3 


O 


Me 2 N 


s 


CF 3 


s 


(c-propyl)NH 


o 


(c-propyl) 


O 


(c-propyl)NH 


s 


(c-propyl) 


s 


R 2 = Me. W = S 
















X 


B 


X 


B 


X 


B 


X 


B 


MeNH 


O 


Me 


O 


MeNH 


S 


Me 


S 


EtNH 


0 


Et 


O 


EtNH 


S 


Et 


S 


/i-PrNH 


O 


n-Pr 


O 


n-PrNH 


s 


n-Pr 


S 


H 2 C=CHCH 2 NH 


O 


H 2 C=CHCH 2 


o 


H 2 C=CHCH 2 NH 


s 


H 2 C=CHCH 2 


S 



WO 96/36229 PCT/US96/06507 



111 



HCsCCH 2 NH 


O 


HOCCH 2 


O 


HCsCCH 2 NH 


S 


HO=CCH 2 


S 


Me 2 N 


O 


CF 3 


O 


Me 2 N 


S 


CF 3 


S 


(c-propyl)NH 


o 


(c-propyl) 


O 


(c-propyl)NH 


S 


(c-propyl) 


S 


R 2 = Et. W = S 
















X 


B 


X 


B 


X 


XJ 


X 


ft 


MeNH 


o 


Me 


o 


MeNH 

ill 


s 


Me 


c 


EtNH 




Ft 
el 


\j 




o 


lit 


s 


w-PrNH 


o 


n-Pr 


o 


*-PrNH 


s 


/2-Pr 


s 


H 2 C=CHCH 2 NH 


o 


H 2 C=CHCH 2 


o 


H 2 C=CHCH 2 NH 


s 


H 2 C=CHCH 2 


s 


HteCCH 2 NH 


o 


HOCCH 2 


o 


HCsCCH 2 NH 


s 


HCsCCH 2 


s 


Me 2 N 


o 


CF 3 


o 


Me 2 N 


s 


CF 3 


s 


(c-propyl)NH 


o 


(c-propyl) 


o 


(c-propyl)NH 


s 


(c-propyl) 


s 



Table 37 

Compounds of Formula I where E = 1,2-phenylene, G = G-2, Z = 3-CF 3 -Ph, Y = CH 2 0-N=C(SMe), 
R 2 = Me. W = O 



X 




X 


A 


X 


A 


X 


A 


MeNH 


N 


Me 


N 


MeNH 


CH 


Me 


CH 


EtNH 


N 


Et 


N 


EtNH 


CH 


Et 


CH 


w-PrNH 


N 


«-Pr 


N 


rc-PrNH 


CH 


n-Pr 


CH 


H 2 G=CHCH 2 NH 


N 


H 2 C=CHCH 2 


N 


H 2 C=CHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HOCCH 2 NH 


N 


HC=CCH 2 


N 


HC=CCH 2 NH 


CH 


HCsCCH 2 


CH 


Me 2 N 


N 


CF 3 


N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 


R 2 = Et. W = O 
















X 




X 


A 


X 


a 


X 


A 


MeNH 


N 


Me 


N 


MeNH 


CH 


Me 


CH 


EtNH 


N 


Et 


N 


EtNH 


CH 


Et 


CH 


n-PrNH 


N 


n-Pr 


N 


n-PrNH 


CH 


/i-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 C=CHCH 2 


N 


H 2 C=CHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HOCCH 2 NH 


N 


HOsCCH 2 


N 


HC=CCH 2 NH 


CH 


HC=CCH 2 


CH 


Me 2 N 


N 


CF 3 


N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 


R 2 = Me. W = S 
















X 


A 


X 


A 


X 


A 


X 


A 


MeNH 


N 1 


Me 


N 1 


MeNH 


CH 


Me 


CH 
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EtNH 


JFN 


Pt 


IN 






CI 


CH 


n-PrNH 


N 


n-Pr 


N 


*-PrNH 


CH 


n-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


h 2 c=<:hch 2 


N 


h 2 c=chch 2 nh 


CH 


H 2 C=CHCH 2 


CH 


HG=CCH 2 NH 


N 


HC=CCH 2 


N 


HOCCH 2 NH 


CH 


HC=CCH 2 


CH 


Me 2 N 


N 


CF 3 


N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(opropyl)NH 


CH 


(c-propyl) 


CH 



R 2 g EL w = s 





A 


X 


A 


X 




X 


A 


MeNH 


N 


Me 


N 


MeNH 


CH 


Me 


CH 


EtNH 


N 


Et 


N 


EtNH 


CH 


Et 


CH 


n-PrNH 


N 


n-Pr 


N 


n-PrNH 


CH 


n-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 C=CHCH 2 


N 


H 2 C=CHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HC^CCH 2 NH 


N 


HOCCH 2 


N 


HC=CCH 2 NH 


CH 


HOCCH 2 


CH 


Me 2 N 


N 


CF 3 


N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 



Table 38 



Compounds of Formula I where E = 1, 2-phenylene, G = G-3, Z = 3~CF3~Ph, Y = CH 2 ON=C(SMe), 
R 2 = Me. W = Q 



X 


B 


X 


1 


X 




x 


E 


MeNH 


O 


Me 


O 


MeNH 


S 


Me 


S 


EtNH 


O 


Et 


0 


EtNH 


S 


Et 


S 


n-PrNH 


O 


n-Pr 


o 


n-PrNH 


S 


n-Pr 


S 


H 2 C=CHCH 2 NH 


O 


H 2 C=CHCH 2 


o 


H 2 C=CHCH 2 NH 


S 


H 2 C=CHCH 2 


S 


HCsCCH 2 NH 


O 


HCsCCH 2 


o 


HCsCCH 2 NH 


S 


HOCCH 2 


S 


Me 2 N 


O 


CF 3 


o 


Me 2 N 


S 


CF 3 


S 


(c-propyl)NH 


O 


(c-propyl) 


o 


(c-propyl)NH 


s 


(c-propyl) 


s 


R 2 = Et. W = 0 
















X 


B 


X 


B 


X 


B 


X 


s 


MeNH 


O 


Me 


O 


MeNH 


S 


Me 


s 


EtNH 


O 


Et 


O 


EtNH 


s 


Et 


s 


n-PrNH 


O 


n-Pr 


O 


n-PrNH 


s 


n-Pr 


s 


H 2 C=CHCH 2 NH 


O 


H 2 C=CHCH 2 


O 


H 2 C=CHCH 2 NH 


s 


H 2 C=CHCH 2 


s 


HC=CCH 2 NH 


O 


HG=CCH 2 


0 


HG=CCH 2 NH 


s 


HCsCCH 2 


s 


Me 2 N 


O 


CF 3 


o 


Me 2 N 


s 


CF 3 


s 
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(c-propyl)NH 


O 


j (c-propyl) 


O 


| (c-propyl)NH 


S 


| (c-propyl) 


S 


R z = Me. W = S 
















X 


B 


X 


B 


X 


B 


X 


B 


MeNH 


O 


Me 


O 


MeNH 


S 


Me 


S 


EtNH 


O 


Et 


O 


EtNH 


s 


Et 


s 


/i-PrNH 


O 


n-Pr 


O 


n-PrNH 


S 


n-Pr 


s 


H 2 C=CHCH 2 NH 


O 


H 2 C=CHCH 2 


o 


H 2 C=CHCH 2 NH 


S 


H 2 OCHCH 2 


s 


HOCCH 2 NH 


O 


HC=CCH 2 


o 


HCsCCH 2 NH 


s 


HCsCCH 2 


s 


Me 2 N 


O 


CF 3 


o 


Me 2 N 


s 




s 


(c-propyl)NH 


O 


(c-propyl) 


o 


(c-propyI)NH 


s 


(c-propyl) 


s 


R 2 = Et. W = S 
















X 


B 


X 


B 


X 


B 


X 


B 


MeNH 


O 


Me 


O 


MeNH 


S 


Me 


S 


EtNH 


O 


Et 


O 


EtNH 


S 


Et 


S 


w-PrNH 


O 


n-Pr 


O 


«-PrNH 


s 


n-Pr 


s 


H 2 C==CHCH 2 NH 


O 


H 2 C=CHCH 2 


O 


H 2 C=CHCH 2 NH 


s 


H 2 C=CHCH 2 


s 


HC^CCH 2 NH 


O 


HGsCCH 2 


o 


HOCCH 2 NH 


s 


HOCCH 2 


s 


Me 2 N 


O 


CF 3 


o 


Me 2 N 


s 


CF 3 


s 


(c-propyl)NH 


O 


(c-propyl) 


o 


(c-propyl)NH 


s 


(c-propyl) 


s 



Table 39 

Compounds of Formula I where E = 1,2-phenylene, G = G-2, Z = 3-CF 3 -Ph, Y = CH 2 SC(Et)=N, 
R 2 - Me. W - Q 



X 


A 


X 




X 


A 


x 




MeNH 


N 


Me 


N 


MeNH 


CH 


Me 


CH 


EtNH 


N 


Et 


N 


EtNH 


CH 


Et 


CH 


n-PrNH 


N 


ra-Pr 


N 


n-PrNH 


CH 


n-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 C=CHCH 2 


N 


H 2 C=CHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HC^CCH 2 NH 


N 


HC=CCH 2 


N 


HC=CCH 2 NH 


CH 


HOCCH 2 


CH 


Me 2 N 


N 




N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 


R 2 as Et. W s O 
















X 


A 


X 


A 


X 


A 


x 


A 


MeNH 


n| 


Me 


N | 


MeNH 


CH 1 


Me 


CH 
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EtNH 


N 


Et 


N 


EtNH 


CH 


Et 


CH 


n-PrNH 


N 


n-Pr 


N 


n-PrNH 


CH 


n-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 C=CHCH 2 


N 


H 2 C=CHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HCsCCHoNH 


N 


HCsCCHo 


N 


HGhCCHoNH 

mm 


CH 


HOCCH 2 


CH 


Me 2 N 


N 


CFa 


N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 


- Me, w - a 








• 










A 

A 


Y 
A 


A 

A 


A 


A 
A 


A 


J 


MeiNrl 


M 
IN 


M6 


XT 

IN 


MeiNrl 




ivie 




FtNH 


N 


Et 


NT 


FtNH 


CH 


Et 


CH 


n-PrNH 


N 


n-Pr 


N 


n-PrNH 


CH 


/i-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 G=CHCH 2 


N 


H 2 C=CHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HOCCH 2 NH 


N 


HCsCCH 2 


N 


HCsCCH 2 NH 


CH 


HG=CCH 2 


CH 


Me 2 N 


N 


CF 3 


N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 


JCn. — C<L, W — o 
















Y 


A 

A 


Y 


A 




A 

A 


Y 
A 


A 


MelNri 


XT 

JN 


Me 


XT 


MeNH 


/"TTT 

Cri 


Me 


CH 


EtNH 


N 


Et 


N 


EtNH 


CH 


Et 


CH 


n-PrNH 


N 


n-Pr 


N 


n-PrNH 


CH 


n-Pr 


CH 


H 2 C=CHCH 2 NH 


N 


H 2 0=CHCH 2 


N 


H 2 C=CHCH 2 NH 


CH 


H 2 C=CHCH 2 


CH 


HCsCCH 2 NH 


N 


HC=CCH 2 


N 


HCsCCH 2 NH 


CH 


HC-CCH 2 


CH 


Me 2 N 


N 


CF 3 


N 


Me 2 N 


CH 


CF 3 


CH 


(c-propyl)NH 


N 


(c-propyl) 


N 


(c-propyl)NH 


CH 


(c-propyl) 


CH 



Table 40 

Compounds of Formula I where E = 1 ,2-phenylene, G = G-3, Z = 3-CF3-PI1, Y = CH2SC(Et)=N, 
R 2 = Me. W = O 



X 


B 


X 


B 


X 


B 


X 


B 


MeNH 


O 


Me 


O 


MeNH 


S 


Me 


S 


EtNH 


O 


Et 


O 


EtNH 


S 


Et 


s 


n-PrNH 


O 


n-Pr 


O 


n-PrNH 


S 


n-Pr 


s 


H 2 C=CHCH 2 NH 


O 


H 2 C=CHCH 2 


0 


H 2 C=CHCH 2 NH 


S 


H 2 C=CHCH 2 


s 


HOCCH 2 NH 


O 


HOCCH 2 


O 


HCsCCH 2 NH 


S 


HC=CCH 2 


s 


Me 2 N 


O 


CF 3 


0 


Me 2 N 


S 


CF 3 


s 


(c-propyl)NH 


O 


(c-propyl) 


O 


(c-propyl)NH 


S 


(c-propyl) 


s 
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R 2 = Et. W g O 





B 


X 


B 


X 


B 


X 


B 


MeNH 


O 


Me 


O 


MeNH 


S 


Me 


S 


EtNH 


0 


Et 


0 


EtNH 


s 


| Et 


s 


... T\_XTT T 

n-PrNH 


O 


/i-Pr 


0 


K-PrNH 


s 


n-Fr 


s 


H2Cs=CHCH2NH 


O 


H2C=CHCH2 


O 


H2C=CHCH2NH 


s 


H2C=CHCH2 


s 


HOCCH2NH 


0 


HCSCCH2 


0 


HOCCH2NH 


s 


HCs=CCH 2 


s 


Me2N 


0 


CF3 


0 


Me2N 


s 


CF3 


s 


V.c -propyl ^ix n 


yj 


(c-propyi; 


V-/ 


^c-propyi jiNri 


c 


(c-propyl) 


0 


R 2 = Me. W = S 
















X 


B 


x 




X 


B 


X 


B 


MeNH 


O 


Me 


O 


MeNH 


s 


Me 


s 


EtNH 


O 


Et 


O 


EtNH 


s 


Et 


s 


n-PrNH 


0 


w-Pr 


O 


n-PrNH 


s 


*-Pr 


s 


H2C=CHCH2NH 


0 


H 2 C=CHCH 2 


O 


H 2 C=CHCH 2 NH 


s 


H 2 C=CHCH 2 


s 


HOCCH 2 NH 


0 


HOCCH 2 


O 


HC=CCH 2 NH 


s 


HC=CCH 2 


s 


Me2N 


0 


CF 3 


O 


Me 2 N 


s 


CF 3 


s 


(c-propyl)NH 


O 


(opropyl) 


0 


(c-propyl)NH 


s 


(c-propyl) 


s 


R 2 = Et. W m S 
















X 


B 


X 


B 




B 


X 


B 


MeNH 


O 


Me 


O 


MeNH 


s 


Me 


S 


EtNH 


O 


Et 


O 


EtNH 


s 


Et 


s 


w-PrNH 


O 


n-Pr 


O 


n-PrNH 


s 


n-Pr 


s 


H 2 C=CHCH 2 NH 


O 


H 2 C=CHCH 2 


O 


H 2 C=CHCH 2 NH 


s 


H 2 C=CHCH 2 


s 


HC=CCH 2 NH 


O 


HOCCH 2 


O 


HCsCCH 2 NH 


s 


HOCCH 2 


s 


Me 2 N 


O 


CF 3 


O 


Me 2 N 


s 


CF 3 


s 


(c-propyl)NH 


O 


(opropyl) 


O 


(c-propyl)NH 


s 


(c-propyl) 


s 



Table 41 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-3, W s O, X = NHMe, B = O, 
R 2 = Me, 



Y = Q 

Z 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 



3-Me 3 Si-2-pyridinyl 
3-Me 3 Ge-2-pyridinyl 



3-Me 3 Si-4-pyridinyI 
5-Me 3 Si-3-pyridinyl 



Z 

2-Me-5-Me 3 Si-Ph 
2-Me-5-Me 3 Ge-Ph 
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3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 

Y = CH oO 
Z 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 

CH 2 ON=C£CH 3 ) 
Z 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 



4-Me 3 Ge-3-pyridinyl 
4-Me 3 Si-3-pyridinyl 



3-Me 3 Si-2-pyridinyI 

3- Me 3 Ge-2-pyridinyl 

4- Me 3 Ge-3-pyridinyl 
4-Me 3 Si-3-pyridinyl 



3-Me 3 Si-2-pyridinyl 

3- Me 3 Ge-2-pyridinyl 

4- Me 3 Ge-3-pyridinyI 
4-Me 3 Si-3-pyridinyl 
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5-Me 3 Ge-2-pyridinyl 
5-Me 3 Si-2-pyridinyl 



3-Me 3 Si-4-pyridinyl 
5-Me 3 Si-3-pyridinyl 
5-Me 3 Ge-2-pyridinyl 
5-Me 3 Si-2-pyridiny 1 



3-Me 3 Si-4-pyridinyl 
5-Me 3 Si-3-pyridinyl 
5-Me 3 Ge-2-pyridinyl 
5-Me 3 Si-2-pyridinyl 



3-TBDMS-Ph 
3-r-Bu-Ph 2 Si-Ph 



2-Me-5-Me 3 Si-Ph 

2- Me-5-Me 3 Ge-Ph 

3- TBDMS-Ph 
3-f-Bu-Ph 2 Si-Ph 



2-Me-5-Me 3 Si-Ph 

2- Me-5-Me 3 Ge-Ph 

3- TBDMS-Ph 
3-r-Bu-Ph 2 Si~Ph 



Table 42 

Compounds of Formula I wherein: E = 1,2-phenylene, G m G-2, W = O, A » N, 
X = NHMe, R 2 = Me, 
Y = Q 
Z 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 



3-Me 3 Si-2-pyridinyl 

3- Me 3 Ge-2-pyridinyl 

4- Me 3 Ge-3-pyridinyl 
4-Me 3 Si-3-pyridinyl 



3-Me 3 Si-4-pyridinyl 
5-Me 3 Si-3-pyridinyl 
5-Me 3 Ge-2-pyridinyl 
5-Me 3 Si-2-pyridinyl 



2-Me~5-Me 3 Si-Ph 

2- Me-5-Me 3 Ge-Ph 

3- TBDMS-Ph 

3-f-Bu-Ph 2 Si-Ph 



Y » CH 2 Q 
Z 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 



3-Me 3 Si-2-pyridinyl 

3- Me 3 Ge-2-pyridinyl 

4- Me 3 Ge-3-pyridinyl 
4-Me 3 Si-3-pyridinyl 



Y s CH 2 ON=C(CH 3 > 



Z 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 



3-Me 3 Si-2-pyridinyl 

3- Me 3 Ge-2-pyridinyl 

4- Me 3 Ge-3-pyridinyl 
4-Me 3 Si-3-pyridinyl 



3«Me 3 Si-4-pyridinyl 
5-Me 3 Si-3-pyridinyl 
5-Me 3 Ge-2-pyridinyl 
5-Me 3 Si-2-pyridinyl 



3-Me 3 Si-4-pyridinyl 
5-Me 3 Si-3-pyridinyl 
5-Me 3 Ge-2-pyridinyl 
5-Me 3 Si-2-pyridinyl 



2-Me-5-Me 3 Si-Ph 

2- Me-5-Me 3 Ge-Ph 

3- TBDMS-Ph 
3-f-Bu-Ph 2 Si-Ph 



2-Me-5-Me 3 Si-Ph 

2- Me-5-Me 3 Ge-Ph 

3- TBDMS-Ph 
3-r-Bu-Ph 2 Si-Ph 



WO 96/36229 



PCT/US96/06507 



117 



Table 43 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-2, W = O, A = N, 
X = NMe 2 , R 2 = Me, 
Y = Q 

Z 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 



3-Me3 Si-2-py ridinyl 

3- Me 3 Ge-2-pyridinyl 
4~Me 3 Ge-3-pyridinyl 

4- Me 3 Si-3-pyridinyl 



3-Me 3 Si-4-pyridinyl 
5-Me 3 Si-3-pyridinyl 
5-Me 3 Ge-2-pyridinyl 
5-Me 3 Si-2-pyridinyl 



2-Me-5-Me 3 Si-Ph 

2- Me~5-Me 3 Ge-Ph 
3 TBDMS-Ph 

3- /-Bu-Ph 2 Si-Ph 



Y = CH2Q 
Z 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 



3-Me 3 Si-2-pyridinyl 

3- Me 3 Ge-2-pyridinyl 

4- Me 3 Ge-3-pyridinyl 
4-Me 3 Si-3-pyridinyl 



3-Me 3 Si-4-pyridinyl 
5-Me 3 Si-3-pyridinyl 
5-Me 3 Ge-2-pyridinyl 
5-Me 3 Si-2-pyridinyl 



2-Me-5-Me 3 Si-Ph 

2- Me-5-Me 3 Ge-Ph 

3- TBDMS-Ph 
3-r-Bu-Ph 2 Si-Ph 



Y g CH 2 ON=C(CH 3 l 



Z 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 



3-Me 3 Si-2-pyridinyI 

3- Me 3 Ge-2-pyridinyl 

4- Me 3 Ge-3-pyridinyI 
4-Me 3 Si-3-pyridinyI 



3-Me 3 Si-4-pyridinyl 
5-Me 3 Si-3-pyridinyl 
5-Me 3 Ge-2-pyridinyl 
5-Me 3 Si~2-pyridinyl 



2-Me-5-Me 3 Si-Ph 

2- Me-5-Me 3 Ge-Ph 

3- TBDMS-Ph 
3-r-Bu-Ph 2 Si-Ph 



Table 44 



Compounds of Formula I where E = 1,2-phenylene, G = G-2, A = N, W = O, 
X = NHMe, R 2 = Me, Z = 2-nap, 
Y = CH 2 ON=C(Me^ 



R 9 


R 9 


E 9 


E 9 


E 9 


H 


6-Me 


6-OMe 


6-Br 


6-OH 


5-Br 


1-Br 


4-Me 


4-C1 


6-CF3 


5-Me 


6-TMS 


6-OCH 


7-OCF 3 


4-CF3 


8-Me 


6-Ph 


5-CN 


4-r-Bu 


6-OPh 


Y = CHoO 










E 9 


R 9 


E 9 


R 9 


E 9 


H 


6-Me 


6-OMe 


6-Br 


6-OH 
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5-Br 

5-Me 

8-Me 



1-Br 

6-TMS 

6-Ph 



4- Me 
6-OCH 

5- CN 



4-C1 

7-OCF3 

4-/-Bu 



6-CF3 
4-CF3 
6-OPh 



Compounds of Formula I where E 
R 2 = Me, Z = 2-nap, 



Table 45 

1,2-phenylene, G = G-2, A = N, W = O, X = NMe 2 , 



E 9 


E 9 


E 9 


E 9 


R 9 


H 


6-Me 


6-OMe 


6-Br 


6-OH 


5-Br 


1-Br 


4-Me 


4-C1 


6-CF3 


5-Me 


6-TMS 


6-GsCH 


7-OCF3 


4-CF3 


8-Me 


6-Ph 


5-CN 


4-/-Bu 


6-OPh 


Y = CHoO 
R 9 


E 9 


E 9 


R 9 


R 9 


H 


6-Me 


6-OMe 


6-Br 


6-OH 


5-Br 


1-Br 


4-Me 


4-C1 


6-CF3 


5-Me 


6-TMS 


6-OCH 


7-OCF3 


4-CF3 


8-Me 


6-Ph 


5-CN 


4-f-Bu 


6-OPh 



Compounds of Formula I where E 
R2 == Me, Z = 2-nap, 



Table 46 

1 ,2-phenylene, G = G-3, B s O, W = O, X » NHMe, 



E 9 


B 9 


R 9 


E 9 


R9 


H 


6-Me 


6-OMe 


6-Br 


6-OH 


5-Br 


1-Br 


4-Me 


4-C1 


6-CF3 


5-Me 


6-TMS 


6-OCH 


7-OCF3 


4-CF3 


8-Me 


6-Ph 


5-CN 


4-/-Bu 


6-OPh 



E 9 


E 9 


B 9 


E 9 


E 9 


H 


6-Me 


6-OMe 


6-Br 


6-OH 


5-Br 


1-Br 


4-Me 


4-C1 


6-CF3 


5-Me 


6-TMS 


6-C=CH 


7-OCF3 


4-CF3 


8-Me 


6-Ph 


5-CN 


4-r-Bu 


6-OPh 
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Formula I where E = 1 ,2-phenylene, G 
Y s CH 2 ON=C(Me) 

Z 
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Table 47 

G-2, A = N, W = O, X = NHMe, R 2 = Me, 







Me 




N-Me 






Me 






Me 




N-Me 




NMe 
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Me 
I 

N 




O 



Formula I where E = 1 ,2-phenylene, G 
Y « CH 2 ON=C(Me) 

Z 



Table 48 

G-2, A = N, W = O, X = NMe 2 , R 2 = Me, 













Me, Me 




Me Me 




N-Me 




NMe 
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O 




o 




Me 



= 0,X = NHMe, R 2 = Me, 



Z 




Compounds of Formula I where E 
Y s CH 2 ON=C(Me) 

Z 



Table 49 
1,2-phenylene, G = G-3, B = O, W 









-Me 
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I o 

Me 




N-Me 





Me 








N-Me 




NMe 





Compounds of Formula I wherein: E 
Y = CH 2 QN=CrCH 3 ^ R 2 5 Me 
Z Z 



Table 50 

1,2-phenylene, G = G-l, A =N, W = O, 









4-PhO-2-pyridinyl 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhCsCCH 2 




2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2,4~diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4~pyrimidinyloxy>Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 
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4-N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyI 


3-pyridinyl 


PhCHoCHo 


2-MeO-Ph 


3-thienyloxy-Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


4-(PhO)-c-hexyl 




3-(2-CN~PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 


6-(2-N0 2 -PhO)-4-pyrimidinyI 




6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-Cl-PhO)-4-pyrimidinyl 


2-CF 3 OPh 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyI 


4,6-diMeO-2-pyrimidinyl 


4-CI-Ph 


3-Et-Ph 


2-pyrimidiny] 


4,6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


-4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidiny3 


4-CFa-2-pyridinyl 


3-Cl-2-Me-Ph 


4-f-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CFa-2-pyrimidinyl 


3-r-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


2-pyridinyl 


3-NOo-Ph 


4-NO^-Ph 


Zd £ \Y~*-T" \XWCkrL\J\ J 1 


vr-V-.X^ T "-^-^/jf 1 Ox/Ill jr 1 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF 3 -3-pyridinyI 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyI 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph 


3-MeS-Ph 


4-OCF 2 H-Ph 


3-F-5-CF 3 -Ph 
3-TMS-Ph 



Y = CH 2 ON=C(CH 3 l Z = 3-CF 3 -Ph 
R2 



R2 



R2 



Et 



n-Pr 



n-hex 



f-Bu 



Table 51 

Compounds of Formula I wherein: E = 1,2-phenylene, G =* G-l, A = N, = Me, W = O, 
Y = CH 2 ON=C(R 7 ), Z = 3-CF 3 -Ph, and 

R 7 R 7 R 7 R 7 

c-Pr c-pentyl c-hexyl Et 

*-Pr t-Bu n-hexyl CF 3 

OMe SMe CN 4-morphoIinyl 
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Table 52 



Compounds of Formula I wherein: E = 1 ,2-phenylene, G - G-l, A = N, W = O, R 2 = Me, 
Y = CH=NOCH 2 , and 



z 


z 


z 










4-rnu-z-pynainyi 


PhO(CH2)3 


PnCrl=L-HCH 2 


Jrn<JsLA_.xi2 




z-jsr-.rn 


9 TVvfa Ph 

z-ivie-Jrn 


O T7* Ph 


o-^z-v^xn -r^nvj )-** -pynmiainy 1 








o-jrn L/-4-pynmiainy 1 


9 A HiPl Ph 


O Mp A PI Ph 


9 A ft triPl-Ph 


*r- jdiv/- z-py rmuainy 1 




4 Ph Ph 

'f-rn-rn 


1 PhO Ph 


j-^-pynmiainyioxy )-r\\ 


0 T Ph 






^-^z-lnienyi )tri\ 


c-nexyi 


3,5-diCI-Pn 


6-Fn-2-pyndinyI 


3-(2-pyndmyloxy)Ph 


/I XT/A TiU 


<-> c t»i* 

3 > 5-diCF3-Ph 


£. Tit- /~\ >4 ; Jt 1 

6-PhO-4«pyridinyi 


O : j; 1 

3-pyndmyl 


FIICH2CH2 


2-MeO-Ph 


3-thienyloxy-Ph 


4-(3-Cl-2-pyndinyloxy)-Ph 


(2-CN-Ph)CH2 


2,6-diMeO-Pn 


3-(4-CF3-PhO)-Ph 


4-(PhO)-c-hexyl 




3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pynmidinyl 


2-MeS-Ph 


5-PhO-3-pyndinyI 


5-PhO-2-pyndiny] 


6-(2-N02-PhO)-4-pyrimidinyl 




6-Me-2-pyndinyl 


6~PhO-2-pyndinyl 


6-(2-Cl-PhO)-4-pynimdinyl 


2-CF30^Ph 


3-CF30-Ph 


6-CF3-2-pyndinyl 


6-(2-CF3-PhO)-4-pynmidinyl 


4-Me-Pn 


4-Br-Ph 


6-PhO-3-pyndmyl 


4,6-diMeO-2-pynmidinyl 


y4 /^lf Tit. 

4-Cl-Pn 


3-Jbt-Fn 


2-pyrimidinyl 


4,o-djMe-2-pynmidinyl 


^-Me-jrn 


4-rit-Fn 


4-pyrimidinyl 


6-CF3-4-pyrimidinyl 




4-MeU-rn 


4-Me(J-2-pynniidinyl 


4-Cr 3 -2-pyndmyI 


3~Cl-2-Me-Ph 


4-r-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


3-r-Bu-Ph 


4-CN-Ph 


6-MeO-4~pyrimidinyI 


2-pyridinyI 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazoly] 


6-CF3-2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6~pyridazinyl 


5-CF3-3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO«2-pyridinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H~Ph 


6-Me-2-pyridinyl 


3-EtO-Ph 


3~MeS~Ph 


4-OCF 2 H-Ph 


3-F-5-CF 3 -Ph 






2,5-diMe^Ph 


3-TMS-Ph 
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Table 53 



Compounds of Formula I wherein: E = 1 »2~phenylene, G = G-l, A = N, W = O, = Me, 
Y = CH 2 Q, and 







•7 


7 








4JPh O-9-n vrtdt n vl 






X 1 J ^=B^.V*A*2 




0 "Rr-Ph 
-c J->I Mr 1 1 


9-M^-Ph 






A/~^At| All 


9-F-Ph 
^r*! ij 




6-P h vri m \f\\ nvl 

V/~JT ll\-/~*T'"lyjfl 11111 Lull V 1 


2 4-diCl-Ph 


2~Me-4-CJ-Ph 


2 4 6-triCl-Ph 


4-EtO-2-nviimidinvl 


2-CFo-Ph 


4-Ph-Ph 
t*rH*i ii 


VPhO-Ph 

J X 11 W i 11 


^ _r4-n vri nni di n vl ox v^~Ph 

yj y i liiiivini y ivjAl y j x. 11 


2-I-Ph 

£~ X x 11 


Vi^-CI-Phfft-Ph 


^-^-Ft-PhfVUPh 


4-^2-thifnvl^Ph 

*T UllClIjr 1 /ill 


c-nexyj 




o-Jr n-z-pyn amy 1 


^-(z-pynamy loxyjJrn 


4-INIJ2-P n 


J^-CilUJr^-Jrn 


o-Fnu-4-pyriainyl 


3-pyridinyl 


rnL.H2CH2 


2-MeU-Pn 


3-tnienyioxy-Fii 


4-(3-Cl-2-pynainyloxy)-Pn 


(Z-LJN-Fj1)L,ji2 


2,0-diMeU-Pn 


3-(4-CF3-PnO)-Pn 


4-(PnO)-c-nexyI 




3-(2-ClN-PnO)-Fh 


3-(2-Me-PnO)-Pn 


5-PnO-2-pynnudinyl 


2-MeS-Ph 


5-PhO-3-pyndinyl 


5-PhO-2-pyridinyl 


6-(2-N02-PhO)-4-pynmidmyl 




o-Me-2-pyndinyl 


6-PhO~2-pyndinyl 


6-(2-Cl-PhO)-4-pynmidinyl 


/■> fiir? /"V Til- 

2-CF30-Ph 


3-CF3O-PII 


6-CF3-2-pyndinyl 


6-(2-CF 3 -PhO)-4~pynmidinyl 


4-Me-Fn 


til. 

4-Br-Ph 


6-PhO-3-pyridinyl 


4,OKiiMeO-2--pynnudinyl 


4-ui-x'ri 


3-t5,t-Pn 


2-pyrimidinyl 


4,6-diMe-2-pyrimidinyl 


^..Ma-PVi 




f-pyn miui ny 1 


o-i-^r 3-4-pynmiainyi 


3-PFo-Ph 

«/~wJE .i JT 11 


4-MeO-Ph 


*t- xvi Cvy-z»-pyri 11 11 u 1 1 ly 1 


£ f*-\-<r3 Z"*pyiioinyi 


3-Cl-2-Me-Pn 


4-M3u~Pn 


4-Me-2-pynrrudinyl 


4-CF 3 -2-pynmidinyl 


3-r-Bu-Ph 


4-CN-Ph 


6-MeO^-pyrimidinyl 


2-pyridinyl 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazolyl 


6-CF 3 -2-pyra2inyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF3-3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyI 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3 > 4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph 


3-MeS-Ph 


4-OCF 2 H-Ph 


3-F-5-CF 3 -Ph 






2,5-diMe-Ph 


3-TMS-Ph 
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Table 54 

Compounds of Formula I wherein: E = 1 ,2-phenylene, G = G-l, A = N, W = O, R 2 = Me, 
Y = CH=NOCH(Me), and 



2 


Z 


Z 


z 








4-PhO-2-pyridinyi 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhOCCH 2 




2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6~(2-CN-PhOM-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pyrimidinyI 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyloxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4«(2-thienyl)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyI 


3-(2~pyridinyloxy)Ph 


4-N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH 2 CH 2 


2-MeO-Ph 


3-thienyloxy-Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


4-(PhO)-c-hexyl 




3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 


6-(2-N0 2 -PhO)-4-pyrimidinyl 




6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-CI-PhOH-pyrimidinyl 


2-CF 3 0-Ph 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyrimidinyl 


4-Cl-Ph 


3-Et-Ph 


2-pyrimidinyl 


4, 6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyridinyl 


3-Cl-2-Me-Ph 


4-/-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


3-r-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


2-pyridinyl 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazolyl 


6-CF 3 -2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyl 


3,4-diCI-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph 


3-MeS-Ph 


4-OCF 2 H-Ph 


3-F-5-CF 3 -Ph 






2,5-diMe-Ph 


3-TMS-Ph 
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Tabic 55 



W 



N 



N — N 
Rl 7 V a 



W a 



wherein W a is defined as W and 
R la is defined as R 1 



G-4a 



Compounds of Formula I wherein: E = 1,2-phenylene, G = G-4a (defined above), 
Y = CH 2 ON=C(CH 3 ), Z mm 3-CF 3 -Ph, 



W = 0. R 1 =Me 




W = 0. R 1 =Et 




W^O.R 1 =/i-Pr 




R la 


W? 


R la 


W a 


R la 




Me 


O 


Me 


o 


Me 


O 


Et 


0 


Et 


o 


Et 


o 


n-Pr 


O 


n-Pr 


o 


n-Pr 


o 


H 2 C=CHCH 2 


O 


H 2 C=CHCH 2 


o 


H 2 C=CHCH 2 


o 


HOCCH 2 


O 


HOCCH 2 


o 


HC=CCH 2 


o 


CHF 2 


O 


CHF 2 


o 


CHF 2 


o 


CH 2 CH 2 OCH 3 


O 


CH 2 CH 2 OCH 3 


o 


CH 2 CH 2 OCH 3 


o 



W = Q. R 1 =Me 
Rla 

Me 

Et 

n-Pr 

H 2 C=CHCH 2 





R la 


•yya 


R la 


W a 


gla 


W a 


NH 


Me 


NMe 


HC^CCH 2 


NH 


HCsCCH 2 


NMe 


NH 


Et 


NMe 


CHF 2 


NH 


CHF 2 


NMe 


NH 


n-Pr 


NMe 


CH 2 CH 2 OCH 3 


NH 


CH 2 CH 2 OCH 3 


NMe 


NH 


H 2 C=CHCH 2 


NMe 











W^S.R 1 = Me 




W = S.R ! =Et 




W = S. R 1 = n-Pr 




R la 


W? 


R la 


W a 


Rla 


W a 


Me 


o 


Me 


O 


Me 


0 


Et 


o 


Et 


O 


Et 


o 


n-Pr 


o 


n-Pr 


O 


n-Pr 


o 


H 2 C=CHCH 2 


o 


H 2 C=CHCH 2 


O 


H 2 C=CHCH 2 


o 


HCsCCH 2 


o 


HC=CCH 2 


0 


HOCCH 2 


o 


CHF 2 


o 


CHF 2 


O 


CHF 2 


o 


CH 2 CH 2 OCH 3 


0 


CH 2 CH 2 OCH 3 


O 


CH 2 CH 2 OCH 3 


o 



WO 96/36229 



131 



PCTYUS96/06507 



W = S. R* = Me 

R la W a 
Me NH 
Et NH 
n-Pr NH 
H 2 C=CHCH 2 NH 



Rla wa 

Me NMe 

Et NMe 

n-Pr NMe 

H 2 C=CHCH 2 NMe 



Rla w a 

HOCCH 2 NH 

CHF 2 NH 

CH 2 CH 2 OCH 3 NH 



Rla wa 

HC=CCH 2 NMe 

CHF 2 NMe 

CH 2 CH 2 OCH 3 NMe 



Table 56 

Compounds of Formula I wherein: E = 1 ,2-phenylene, G = G-5, Y = CH 2 ON=C(CH3>, 
Z = 3-CF 3 -Ph, 



W = Q. R 2 = Me 

MeO 

EtO 

n-PrO 

H 2 C=CHCH 2 0 

HCsCCH 2 0 

Me 2 N 

MeNH 

MeS 

W = S. R 2 = Me 
Xl 

MeO 

EtO 

n-PrO 

H 2 C=CHCH 2 0 

HCsCCH 2 0 

Me 2 N 

MeNH 

MeS 



xl 

MeO 

EtO 

H-PrO 

H 2 C=CHCH 2 0 

HC=CCH 2 0 

Me 2 N 

MeNH 

MeS 

W = S. R 2 = Et 
yl 

■A 

MeO 

EtO 

n-PrO 

H 2 C=CHCH 2 0 

HC^CCH 2 0 

Me 2 N 

MeNH 

MeS 



W = O. R 2 = n-Pr 

xl 

MeO 

EtO 

/i-PrO 

H 2 C=CHCH 2 0 

HCsCCH 2 0 

Me 2 N 

MeNH 

MeS 

W = S. R 2 g n-Pr 

xl 

MeO 

EtO 

n-PrO 

H 2 C=CHCH 2 0 

hc2cch 2 o 

Me 2 N 
MeNH 
MeS 



W = Q. R 2 = H 

xi 

MeO 

EtO 

n-PrO 

H 2 C=CHCH 2 0 

HC=CCH 2 0 

Me 2 N 

MeNH 

MeS 

W = S. R 2 = H 

xl 

MeO 

EtO 

n-PrO 

H 2 C=CHCH 2 0 

HC^CCH 2 0 

Me 2 N 

MeNH 

MeS 
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Table 57 



W 



Yr 

N — N 
Rl 7 \la 



W a 



wherein W a is defined as W and 
R* a is defined as 



G-4a 

Compounds of Formula I wherein: E - 1,2-phenylene, G = G-4a (defined above), W = W a =s O, 
R 1 = R la = Me, 



z 


Z 


Z 


z 


• * 

hexyl 


4-octenyl 


3-pentynyl 


4-PhO-2-pyndinyl 


PhO(CH 2 ) 3 


PhCH=OfCH 2 


PhC^CH2 


(c-propyl)CH2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6~(2-CN-PhO)-4-pynmidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pynmidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pynmidinyl 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pynmidinyloxy)-Ph 


2-1 -Pn 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4 ^«.__ .i\t>i_ 

4-(2-thienyI)Ph 


c-hexyl 


3,5-diCl-Pn 


6-Ph-2-pyridinyl 


3-(2-pyndmyloxy)Pn 


4-NU2-Ph 


3,5-diCF 3 -Pn 


6-PhO-4-pyriainyl 


3-pyndinyl 


PhCH 2 CH2 


2-MeO-Ph 


3-tnienyloxy-Ph 


4-(3-Cl-2-pyndinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


4-(PhO)-c-hexy! 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2~Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 


6-(2-N0 2 -PhO)-4-pyrimidinyl 


/-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-CI-PhOH-pyrimidinyl 


2-CF 3 0-Ph 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyrimidinyl 


4-Cl«Ph 


3-Et-Ph 


2-pyrimidinyl 


4,6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyI 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyridinyl 


3-Cl-2-Me-Ph 


4-r-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


3-f-Bu-Ph 


4-CN-Ph 


6-Me04-pyrimidinyl 


2-pyridinyI 


3-N0 2 -Ph 


4-N0 2 -Ph 


2-Ph-4-thiazolyl 


6-CF 3 -2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyI 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyl 
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3-EtO-Ph 


3-MeS-Ph 


4-OCF 2 H-Ph 


Y = CHoO 






z 


z 


z 


hexvl 


4-octenvl 


3-oentvnvl 




PhCH=CHCH 2 


PhOCCH 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


2«CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et«PhO)-Ph 


c-hexvl 


3,5-diCl-Ph 


6-Ph-2-Dvridinvl 


4-NCH-Ph 


3 S-diCFQ-Ph 


6-PhO-4~ovridinvl 


PhCHoCHo 

A * * A A / A A X 


2-MeO-Ph 


3-thienvloxv-Ph 


(2-CN-PKrtCH^ 




^-^-CFi-PhOV-Ph 


^ r 3^" ri 2 


^W^-PN-PhOVPh 




2-MeS-Ph 


S -Ph O- ^ -nvriri i n vl 


5-PhO-2-nvridinvl 


i-Bu 


6-Me-2-nvridinvl 


6-PhO-2-Dvridinvl 

V/ A 11V-/ A* l/jlivtlH T 1 




3-CFoO-Ph 


fi-CFo-2-nvridinvl 

V7 V*>1 -i *•> 1/ Yl lUlllj' 1 


4-Me-Ph 


4-Br-Ph 


6-PhO«*3~ovridinvl 


4-Cl-Ph 


3-Et-Ph 


2-Dvrimidi nvl 


3-Me-Ph 


4-Et-Ph 


4-Dvrimidi n vl 

T L/ J11I11AVAI1 T A 


3-CFQ-Ph 


4-MeO-Ph 


4~MeO-2-Dvrimidinvl 


3_Cl-2-Me-Ph 


4-f-Bu-Ph 


4-Me-2-Dvri mi di n vl 


3-r-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 








3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3,4-diCl-Ph 


3,4-diMe~Ph 


2,5~diMe-3-thienyl 


3,4-diCF 3 -Ph 


3,5-diiMe-Ph 


3-OCF 2 H-Ph 


3-EtO-Ph 


3-MeS-Ph 


4-OCF 2 H-Ph 



Y g CHnON^aCH^ 

z 

2-Br-Ph 
2-CN-Ph 



i-Pr 

c-pentyl 



Z 

PhC s CCH 2 
2-Et-Ph 
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2.5- diMe-Ph 

Z 

4-PhO-2-pyridinyl 

(c-propyl)CH 2 

6-(2-CN-PhO)-4-pyrimidinyl 

6-PhO-4-pyrimidinyl 

4-EtO-2-pyrimidinyl 

3- (4-pyrimidinyloxy)-Ph 

4- (2-thienyl)Ph 
3-(2-pyridinyloxy)Ph 

3- pyridinyl 

4- (3-Cl-2-pyridinyloxy)-Ph 

4- (PhO)-c-hexyl 

5- PhO-2-pyrimidinyl 

6- (2-N0 2 -PhO)^-pyrimidinyl 
6-(2-Cl-PhO)-4-pyrimidinyl 
6-(2-CF3-PhO)-4-pyrimidinyl 

4.6- diMeO-2-pyrimidinyl 
4 f 6-diMe-2^pyrimidinyI 
6-CF3-4-pyrimidinyl 
4-CF3-2-pyridinyl 

4- CF 3 -2-pyrimidi ny 1 

2- pyridinyl 
6-CF 3 -2-pyrazinyl 

5- CF 3 -3-pyridinyl 

3- MeO-2-pyridinyl 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 
2,5-diMe-Ph 

Z 

4-Me 3 Ge-2'pyridinyl 
4-CF 3 -2-nap 
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2-CFo-Ph 


PhCHo 


2-Cl-Ph 


(c-Pr)CH 2 


ohexvl 

v l*V/l T A 


1 -phenyl ethyl 


2,4,6-triCl-Ph 


3-pentynyI 


PhCHoCHo 


f4-Cl-Ph)CHo 


3-PhO-Ph 


4-octenyl 


^-CN-Ph^CHo 


C3-F-Ph)CH9 


6-Ph-2-pyridinyl 


hexyl 


2 


2 5-diMe-Ph 


6-CF 3 -2-pyridinyl 


4-(PhO)-c-hexyl 


2-MeS-Ph 


HC=CCH9 


4-Me-2-pyrimidinyl 


2-CF^O-Ph 


4-Cl-Ph 




6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


3-Me-Ph 


PhCH=CHCH 2 


2-Ph-4-thiazolyl 


6-CFQ-4-pyrimidinyl 


3-CF^-Ph 


2-Me-Ph 


3-OCF 2 H-Ph 


PhCH=CHCH(Me) 


3-Cl-2-Me-Ph 


2-Me-4-Cl-Ph 


5 -Me- 2-nap 


4,6-diMe-0-2-pyrimidinyl 


3-r-Bu-Ph 


3,5-diCl-Ph 


6-Me?Si-2-nap 


3-(2-Me-PhO)-Ph 


3-F-Ph 


3,5-diCFq-Ph 


7-OCFo-2-nap 


2-F-Ph 


4-CF«x-Ph 


2-MeO-Ph 


4-PhO-2-pyridinyl 


4-Me-Ph 


3 4-diCl-Ph 


3-CF-aO-Ph 

J v»* ■< *s x »i 


4-EtO-2-ovriniidinvl 


4-MeO-2-ovrirnidinvl 


3 4-diCF^-Ph 


3-Et-Ph 


4-CFo -2-d viidinvl 

r X*»*A> 4 A# J * ****** ¥ 1 


5-Me-2-furanvl 


3-EtO-Ph 


3-Ph-Ph 

*7 X 11 X 11 


4-CF'j-2-Dvriinidinvl 


4-Ph-Ph 


Ph 

X 11 


3 4-diMe-Ph 


6-CF^-2-Dvrazinvl 


2-I-Ph 


2-nap 


3,5-diMe-Ph 


5-CF3-3-pyridinyl 


2,5-diMe-3-thienyl 


3-SF 5 -Ph 


3-MeS-Ph 


4-f-Bu-2-nap 


3-Me06-pyridazinyl 


f-Bu 


3-Me 3 Si-Ph 


3 t 5-diBr-Ph 


5-PhO-2-pyriiriidinyl 


4-F-3-CFo-Ph 


4-MeoSi-Ph 

T X ▼ AW *k/l * 11 


4-f-B u-2-p)ridinyI 


6-PhO-2-pyridinyl 


5-F-3-CFa-Ph 


3-MeoGe-Ph 


4-Ph-2-pyridinyl 


(4-Br-Ph)CH 2 

' XV 


/-Bu 


4-MeoGe-Ph 


4-MeoSi-2-pyridinyl 


/i-Bu 


Y = CH=N-OCH(Me) 








z 


z 


z 


z 


2-Br-Ph 


i-Pr 


PhC s CCHo 


4-Me^Ge-2-pyridinyl 


2-CN-Ph 


opentyl 


2-Et-Ph 


4-CFq-2~nap 


2-CF 3 -Ph 


PhCH 2 

xC 


2-Cl-Ph 


(c-Pr)CH 2 

x * Xy 


c-hexyl 


1-phenylethyl 


2,4.6-triCl-Ph 


3-pentynyl 


* nv^ix 2 w,rx 2 


\T V.J 1 11^ 1 J. 7 


3-PhO-Ph 

X H V X 11 


4-octenvl 


(2-CN-Ph)CH 2 


(3-F-Ph)CH 2 


6-Ph-2-pyridiny] 


hexyl 


CF 3 CH 2 


2,5-diMe-Ph 


6-CF3-2-pyridinyl 


4-(PhO)-c-hexyl 


2-MeS-Ph 


HCsCCH 2 


4-Me-2-pyrimidinyl 


2-CF 3 0-Ph 


4-Cl-Ph 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


3-Me-Ph 


PhCH=CHCH 2 


2-Ph-4-thiazolyl 


6-CF 3 -4-pyrimidinyl 
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3-CF 3 -Ph 


2-Me-Ph 


3-OCF 2 H-Ph 


PhCH==CHCH(Me) 


3-C]-2-Me-Ph 


2-Me-4-Cl-Ph 


5 -Me- 2- nap 


4,6-diMe-0-2-pyrimidinyl 


3-f-Bu-Ph 


3,5-diCl-Ph 


6-Me 3 Si-2-nap 


3-(2-Me-PhO)-Ph 


3-F-Ph 


3,5-diCF 3 -Ph 


7-OCF 3 -2-nap 


2~F-Ph 


4-CF 3 -Ph 


2-MeOPh 


4-PhO-2-pyridinyl 


4-Me-Ph 


3,4-diCl-Ph 


3-CF 3 0-Ph 


4-EtO~2-pyrimidiny] 


4-MeO-2-pyrimidinyl 


3,4-diCF 3 -Ph 


3-Et-Ph 


4-CF 3 -2-pyridinyl 


5-Me-2-furanyl 


3-EtO-Ph 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyI 


4-Ph-Ph 


Ph 


3,4-diMe-Ph 


. 6-CF 3 -2-pyrazinyl 


2-I-Ph 


2-nap 


3,5-diMe~Ph 


5-CF 3 -3«pyridinyl 


2,5-diMe-3-thienyl 


3-SF 5 -Ph 


3-MeS-Ph 


4-r~Bu-2-nap 


3-MeO-6-pyridazinyl 


f-Bu 


3-Me 3 Si-Ph 


3,5-diBr-Ph 


5-PhO~2-pyrimidiriyl 


4-F-3-CF 3 -Ph 


4-Me 3 Si-Ph 


4-f-Bu~2-pyridinyl 


6-PhO-2-pyridinyl 


5-F-3-CF 3 ~Ph 


3-Me 3 Ge-Ph 


4-Ph-2-pyridinyl 


(4-Br-Ph)CH 2 


i-Bu 


4-Me 3 Ge-Ph 


4-Me 3 Si-2-pyridinyl 


«-Bu 



Table 58 

Compounds of Formula I wherein: E = 1,2-phenylene, G = G-5, W = O, = Me, X* = MeO 
Y = O f 



z 


2 


Z 


Z 


hexyl 


4-octenyI 


3-pentynyl 


4~PhO-2-pyridinyl 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhC^€CH 2 


(opropyl)CH 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-CI-Ph 


6-PhO-4-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhOPh 


3-(4-pyrimidinyloxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 


4~N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH 2 CH 2 


2-MeO-Ph 


3-thienyloxy~Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO)-Ph 


4-(PhO)-ohexyl 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyI 


5-PhO-2-pyridinyJ 


6<2-N0 2 -PhO)-4-pyrinudinyl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-CI-PhO)-4-pyrimidinyl 


2-CF 3 Q-Ph 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyl 
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4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyrimidinyl 


4-Cl-Ph 


3-Et-Ph 


2-pyrimidinyl 


4,6-diMe-2-pyrimidinyl 


mJ IV it X 11 


4-Et-Ph 


4~o vri mi di n v 1 


6-CF-5-4-pyrimidinyl 


VCFa-Ph 


4-MeO-Ph 


4-MeO-2-Dvrimidinvl 


4-CF^-2-pyridinyl 


q„pi 9_X/rp-Ph 

J v^I i 1V1C rn 


*T ( W JL»U -1 11 


4-Me-2-ovrimidinvl 


4-CF3-2-pyrimidinyl 


»7 t JJU A 11 


4-CN-Ph 


6-MeO-4-Dvrimidinvl 


2-pyridinyl 




^-iNi»J 2 -.rn 


Zr-i Jl-H-'LIilaZ.Uiy 1 


fi-CFo -9_nvrazi n vl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF 3 -3-pyridinyl 


4-CF 3 -Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF 3 -Ph 


3,5-diMe-Ph 


3-OCF 2 H-Ph 


6-Me-2-pyridinyI 


3-EtO-Ph 


3-MeS-Ph 


4-OCF 2 H-Ph 


2,5-diMe-Ph 



Y = CH oCX 



z 


z 


Z 


Z 


hexyl 


4-octenyl 


3-pentynyl 


4-PhO-2-pyridinyl 


PhO(CH 2 ) 3 


PhCH=CHCH 2 


PhOCCH 2 


(c-propyl)CH 2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2A6-triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF 3 -Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyloxy)-Ph 


2-I-Ph 


3-(2-CJ-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 


4-N0 2 -Ph 


3,5-diCF 3 -Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH 2 CH 2 


2-MeO-Ph 


3-thienyloxy-Ph 


4<3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH 2 


2,6-diMeO-Ph 


3-(4-CF 3 -PhO>Ph 


4-(PhO)-c-hexyl 


CF 3 CH 2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5~PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyl 


6-(2-N02-PhO)-4-pyrimidinyl 


z"-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-Cl-PhO)-4-pyrimidiny] 


2-CF 3 OPh 


3-CF 3 0-Ph 


6-CF 3 -2-pyridinyl 


6-(2-CF 3 -PhO)-4-pyrimidinyI 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyrimidinyl 


4-Cl-Ph 


3-Et-Ph 


2-pyrimidinyl 


4,6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


4-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyridinyl 


3-Cl-2-Me-Ph 


4-f-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


3-r-Bu-Ph 


4-CN-Ph 


6-Me04-pyrimidinyl 


2-pyridinyl 
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3-N0 2 -Ph 

3- F-Ph 

4- CF 3 -Ph 
3,4-diCl-Ph 
3,4-diCF 3 -Ph 
3 EtO-Ph 



4-N0 2 -Ph 

4-F-Ph 

3-Ph-Ph 

3.4- diMe-Ph 

3.5- diMe-Ph 
3-MeS-Ph 



2- Ph-4-thiazolyl 

3- MeO-6-pyridazinyl 
5-Me-2-furany] 
2,5-diMe-3-thienyl 

3- OCF 2 H-Ph 

4- OCF 2 H-Ph 



6-CF 3 -2-pyrazinyl 
5-CF 3 -3-pyridinyl 
3~MeO-2-pyridinyl 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 
2,5-diMe-Ph 



Y = CH o ON^aCH g) 



Z 


Z 


Z 


z 


2-Br-Ph 


i-Pr 


PhC a CCH 2 


4-Me 3 Ge-2-pyndinyl 


2-CN-Ph 


c-pentyl 


2-Et-Ph 


4-CF 3 -2-nap 


2-CF 3 -Ph 


PhCH 2 


2-Cl-Ph 


(c-Pr)CH 2 


c-hexyl 


l-phenylethyl 


2,4,6-triCl-Ph 


3-pentynyl 


PhCH 2 CH 2 


(4-CI-Ph)CH 2 


3-PhO-Ph 


4-octenyl 


(2-CN-Ph)CH 2 


(3-F-Ph)CH 2 


6-Ph-2-pyridinyl 


hexyl 


CF 3 CH 2 


2,5-diMe-Ph 


6-CF 3 -2-pyridinyl 


4-(PhO)-c-hexyl 


2-MeS-Ph 


HOCCH 2 


4-Me-2-pyrimidinyl 


2-CF 3 0-Ph 


4-Cl-Ph 


H 2 C=CHCH 2 


6-MeO-4-pyrimidinyl 


3-(2-Et-PhO)-Ph 


3-Me-Ph 


PhCH=CHCH 2 


2-Ph-4-thiazolyl 


6-CF 3 -4-pyrimidinyl 


3-CF 3 -Ph 


2-Me-Ph 


3-OCF 2 H-Ph 


PhCH=CHCH(Me) 


3-Cl-2-Me-Ph 


2-Me-4-Cl-Ph 


5-Me-2-nap 


4,6-diMe-0-2-pyrimidinyl 


3-f-Bu-Ph 


3,5-diCl-Ph 


6-Me 3 Si-2-nap 


3-(2-Me-PhO)-Ph 


3-F-Ph 


3 t 5-diCF 3 -Ph 


7-OCF 3 -2-nap 


2-F-Ph 


4-CF 3 -Ph 


2-MeO-Ph 


4~PhO-2-pyridinyl 


4-Me-Ph 


3,4-diCl-Ph 


3-CF 3 0-Ph 


4~EtO-2-pyrimidinyl 


4-MeO-2-pyrimidinyl 


3,4-diCF 3 -Ph 


3-Et-Ph 


4-CF 3 -2-pyridinyl 


5-Me-2-furanyI 


3-EtO-Ph 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyl 


4-Ph-Ph 


Ph 


3,4-diMe-Ph 


6-CF 3 -2-pyrazinyl 


2-I-Ph 


2-nap 


3,5-diMe-Ph 


5-CF 3 -3-pyridinyl 


2,5-diMe-3-thienyl 


3-SF 5 -Ph 


3-MeS-Ph 


4-r-Bu-2-nap 


3-MeO-6-pyridazinyl 


f-Bu 


3-Me 3 Si-Ph 


3,5-diBr-Ph 


5-PhO-2-pyrimidinyl 


4-F-3-CF 3 -Ph 


4-Me 3 Si-Ph 


4-f-Bu-2-pyridinyl 


6-PhO-2-pyridinyl 


5-F-3-CF 3 -Ph 


3-Me 3 Ge-Ph 


4-Ph-2-pyridinyl 


(4~Br-Ph)CH 2 


z-Bu 


4-Me 3 Ge-Ph 


4-Me 3 Si-2-pyridinyl 


n-Bu 
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Y 5 CH^N-QCHfMe^ 



z 


1 

z 


z 


z 


2-Br-Ph 


i-Pr 


PhC s CCH2 


4-Me 3 Ge-2-pyndinyl 


2-CN-Ph 


opentyl 


2-Et-Ph 


4-CF 3 -2-nap 


2-CF 3 -Ph 


PhCH2 


2-CI-Ph 


(c-Pr)CH2 


c-hexy] 


1-phenylethyl 


2,4,6-tnCJ-Ph 


j 3-pentynyI 


PhCH2CH2 


(4-Cl-Ph)CH2 


3~PhO-Ph 


4-octenyl 


(2-CN-Ph)CH2 


(3-F-Ph)CH 2 


6-Ph-2-pyndinyl 


hexyl 


cf 3 ch 2 


2,5-diMe-Ph 


6-CF 3 -2-pyndinyl 


4-(PhO)-c-hexyl 


2-MeS-Ph 


HOCCH2 


4-Me-2-pynmidinyl 


2-CF 3 0-Ph 


4-Cl-Ph 


H 2 C=CHCH 2 


6-MeO-4-pynmidinyl 


3-(2-Et-PhO)-Ph 


3-Me-Ph 


PhCH=CHCH2 


2-Ph-4-thiazolyl 


6-CF 3 -4-pynmidinyl 


3-CF 3 -Ph 


2-Me-Ph 


3-OCF2H-Ph 


PhCH=CHCH(Me) 


3-Cl-2-Me-Ph 


2-Me-4-Cl-Ph 


5-Me-2-nap 


4,6-diMe-0-2-pynmidmyl 


3-f-Bu-Ph 


3,5-diCl-Ph 


6-Me 3 Si-2-nap 


3-(2<Me-PhO)-Ph 


3-F-Ph 


3,5-diCF 3 -Ph 


7-OCF 3 -2~nap 


2-F-Ph 


4-CF 3 -Ph 


2-MeO-Ph 


4-PhO-2-pyridinyl 


4-Me-Ph 


3,4-diCl-Ph 


3-CF 3 0-Ph 


4-EtO-2-pyrimidinyl 


4-MeO-2-pyrimidinyl 


3,4-diCF 3 -Ph 


3-Et-Ph 


4-CF3 - 2-py ridi ny 1 j 


5-Me-2-furanyl 


3-EtO-Ph 


3-Ph-Ph 


4-CF 3 -2-pyrimidinyI 


4-Ph-Ph 


Ph 


3,4-diMe-Ph 


6-CF 3 -2-pyrazinyl 


2-I^Ph 


2-nap 


3,5-diMe-Ph 


5-CF 3 -3-pyridinyl 


2,5-diMe-3-thienyl 


3-SF 5 -Ph 


3-MeS-Ph 


4-r-Bu-2-nap 


3-MeO-6-pyridazinyl 


r-Bu 


3-Me 3 Si-Ph 


3,5-diBr-Ph 


5-PhO-2-pyrimidinyl 


4-F-3-CF 3 -Ph 


4-Me 3 Si-Ph 


4-f-Bu-2-pyridinyl 


6-PhO-2-pyridinyl 


5-F-3-CF 3 -Ph 


3-Me 3 Ge-Ph 


4-Ph-2-pyridinyl j 


(4-Br-Ph)CH 2 


i-Bu 


4-Me 3 Ge-Ph 


4-Me 3 Si-2-pyridinyl j 


n-Bu 
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Table 59 

Compounds of the Formula defined as: 

N — N 



E 9 


R 9 


R 9 


E 9 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


4-EtO-2-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


4,6-diMeO-2-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


6-CF 3 ~2-pyridinyl 


4,6-diMe-2-pynmidinyl 


2-CF 3 -Ph 


3,5-diCl-Ph 


2-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


2-I-Ph 


3,5-diCF 3 -Ph 


4-pyrimidinyl 


4-CF 3 -2-pyndmyl 


4-N0 2 -Ph 


2-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


4-CF 3 0-Ph 


2,6-diMeOPh 


4-Me-2-pyrimidinyl 


5-CF 3 -3-pyridinyl 


4-Me~Ph 


3-CF 3 0-Ph 


6-MeO-4-pyrimidinyl 


3-MeO-2-pyridinyl 


4-Cl-Ph 


4-Br-Ph 


5-Me-2-furanyl 


5-CN-2-pyridinyl 


3-Me-Ph 


3-Et-Ph 


2,5-diMe-3-thienyl 


6-Me-2-pyridinyl 


3-CF 3 -Ph 


4-MeO-Ph 


3-OCF 2 H-Ph 


3,5-diBr-Ph 


3-Cl-2-Me-Ph 


4-f-Bu-Ph 


4-OCF 2 H-Ph 


4-/-Bu-2-pyridinyl 


3-f-Bu-Ph 


4-CN~Ph 


3-Me 3 Si-Ph 


4-Me 3 Si-2-pyridinyl 


3-F-Ph 


4-N0 2 -Ph 


4-Me 3 Si-Ph 


4-Me 3 Ge-2-pyridinyl 


4-CF 3 -Ph 


3,4-diMe-Ph 


3-Me 3 Ge-Ph 


4,6-diCF 3 -2-pyrimidinyl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-Me 3 Ge-Ph 


5-CF 3 -2-furanyl 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


3-EtO-Ph 


5-CF 3 ~2-thienyl 


4-F-Ph 


5-F-3-CF 3 -Ph 


Ph 


(2-CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 
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Table 60 

Compounds of the Formula defined as: 




R 9 


S 9 


E 9 


B 9 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


4~EtO-2-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


4,6-diMeO-2-pyrimidinyl 


2,4-diCI-Ph 


2-Me-4-Cl-Ph 


6-CF 3 -2-pyridinyl 


4,6-diMe-2-pyrimidinyl 


2-CF 3 -Ph 


3,5-diCl-Ph 


2-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


2-I-Ph 


3,5-diCF 3 -Ph 


4-pyrimidinyl 


4-CF 3 -2-pyridinyl 


4-N0 2 -Ph 


2-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


4-CF 3 0-Ph 


2,6-diMeO-Ph 


4-Me-2-pyrimidinyl 


5-CF 3 -3-pyridinyl 


4-Me-Ph 


3-CF 3 0-Ph 


6-MeO-4-pyrimidinyl 


3-MeO-2-pyridinyl 


4-Cl-Ph 


4-Br-Ph 


5-Me-2-furanyl 


5-CN«2-pyridinyl 


3-Me-Ph 


3-Et-Ph 


2,5-diMe-3-thienyl 


6-Me-2-pyridinyl 


3-CF 3 -Ph 


4-MeO-Ph 


3-OCF 2 H-Ph 


3,5-diBr-Ph 


3-Cl-2-Me-Ph 


4-r-Bu-Ph 


4~OCF 2 H-Ph 


4-f-Bu-2-pyridinyl 


3-f-Bu-Ph 


4-CN~Ph 


3-Me 3 Si-Ph 


4-Me 3 Si-2-pyridinyl 


3-F-Ph 


4-N0 2 ~Ph 


4-Me 3 Si-Ph 


4~Me 3 Ge-2-pyridinyl 


4-CF 3 -Ph 


3,4~diMe-Ph 


3-Me 3 Ge-Ph 


4,6-diCF 3 -2-pyrimidinyl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-Me 3 Ge-Ph 


5-CF 3 -2-furanyl 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


3-EtO-Ph 


5-CF 3 -2-thienyl 


4-F~Ph 


5-F-3-CF 3 -Ph 


Ph 


(2-CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-CI-Ph 


3-Br-Ph 


3-I-Ph 
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TABLE 61 
Compounds of the Formula defined as: 




R 10a = HorR 10 

where R 1Qa = H 



E 9 


E 9 


E 9 


R 9 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


4-EtO-2-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


4,6»diMeO-2-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


6-Cr 3 -2-pynamyl 


4 , o-*di Me~z-py nmiainy i 


2-CF 3 -Ph 


3,5-diCl-Ph 


2-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


2-I-Ph 


3,5-diCF 3 -Ph 


4-pyrimidinyl 


4-CF 3 -2-pyridinyl 


4-N0 2 -Ph 


2-MeO-Ph 


4-MeO-2-pyrimidinyI 


4-CF 3 -2-pyrimidinyl 


4-CF 3 0-Ph 


2,6-diMeO-Ph 


4-Me-2-pyrimidinyl 


5-CF 3 -3-pyridinyl 


4-Me-Ph 


3-CF 3 0-Ph 


6-MeO-4-pyrimidinyl 


3-MeO-2-pyridinyl 


4-Cl-Ph 


4-Br-Ph 


5-Me-2-furanyl 


5-CN-2-pyridinyl 


3-Me-Ph 


3-Et-Ph 


2,5-diMe-3-thienyl 


6-Me-2-pyridinyl 


3-CF 3 -Ph 


4-MeO-Ph 


3-OCF 2 H-Ph 


3,5-diBr-Ph 


3-Cl-2-Me-Ph 


4-/-Bu-Ph 


4-OCF 2 H-Ph 


4-f-Bu-2-pyridinyl 


3-/-Bu-Ph 


4-CN-Ph 


3-Me 3 Si-Ph 


4-Me 3 Si-2-pyridinyl 


3-F-Ph 


4-N0 2 -Ph 


4-Me 3 Si-Ph 


4-Me 3 Ge-2-pyridinyl 


4-CF 3 ~Ph 


3,4-diMe-Ph 


3-Me 3 Ge-Ph 


4,6-diCF 3 -2-pyrimidinyl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-Me 3 Ge-Ph 


5-CF 3 -2-furanyl 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


3-EtO-Ph 


5-CF 3 -2~thienyl 


4-F-Ph 


5-F-3-CF 3 -Ph 


Ph 


(2-CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 
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where R 10a «CH^ 






E 9 




r9 


R 9 


2-Br-Ph 


2-Me-Ph 


9-Ft-Ph 


4-FtO-2-ovrimidinvl 


2-CN-Ph 


2-F-Ph 




4 6-diMeO-2-ovrimidinvl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


fi_pp« „9 vri di n vl 


4 6-diMe-2-ovrimidinvl 


2-CF^Ph 


3,5-diCl-Ph 


9-rivriTniHi nvl 


«4-d vri midi n vl 


2-I-Ph 


3,5-diCF 3 -Ph 


4-nvrimidinvl 


4-CFi -2-ovridin vl 


4-N0 2 -Ph 


2-MeO-Ph 


4-M eO-2-D vri midi n vl 


4-CFq -2-ovrimidinyl 


4-CF 3 0-Ph 


2,6-diMeO-Ph 


4_N/fp_0_nvt*i mi Hi nvl 
H-'IVIC- A»-pjr 1 ill li vliiiy l 


^-PFi -^-nvridin vl 


4-Me-Ph 


3^CFQO-Ph 


ft-lvf<»0-/l-n vri in id i n vl 

U— 1V1wV«^*T £Jj 1 111 Mill 11 jr 1 


3-MeO-2-nvridinvl 


4-Cl-Ph 


4-Br-Ph 


51-l^A-O-fiiranvl 

w/ IVXV> ^ 1 Ul Olljrl 


5-CN-2-ovridinvl 


3-Me-Ph 


3-Et-Ph 


9 S-diMf^-thienvl 


^-MT 9-n vri di n vl 


3-CFa-Ph 


4-MeO-Ph 


o or^pr^u Ph 


a < rliPlr Ph 


3-Cl-2-Me-Ph 


4-f-Bu-Ph 


a nr*i?~TJ Ph 


u-z.-pyriuiiijri 


3-r-Bu-Ph 


4-CN-Ph 


*5 X CJ PU 

3-Me 3 oi-rn 


4-ivie 3 oi~z-pynainyi 


3-F-Ph 


4-N0 2 -Ph 


4-Me 3 ol-rn 


*f-jvie 3 oe-z-py nainy i 


4-CF 3 -Ph 


3,4-diMe-Ph 


3-Me^Ge-Ph 


4,6-diCFa-2-pyrimidinyl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-Me 3 Ge-Ph 


5-CF 3 -2-fiiranyl 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


3-EtO-Ph 


5-CF 3 -2-thienyl 


4-F-Ph 


5-F-3-CF 3 -Ph 


Ph 


(2-CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 








where R 10a = Br 








Bat 


s 9 


■tv 


R^ 

IN. 


2-Br-Ph 


2-Me-Ph 


0 Ft Ph 


xl-FtfY-O-rivrimiHi n vl 

*T""iilV^/™'^~py I lllUUlJll jr 1 


2-CN-Ph 


2-F-Ph 


Z"Lrrn 


*r f \J~VJ11V1Cv/~jU"P jr 1 llllilJJ.llj' l 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


V>"V-.r'3-^~^/jrl iUlIIjrl 


A K-HilV^p-'7-i*ivriiTiiHirivl 

■▼jV/^vlJlViC J^jr 111111 IXlllJr 1 


2-CF 3 -Ph 


3,5-diCI-Ph 


^-py 1 1 1 1 11 Ul 1 1 jr 1 


^-.r^Fo -xt-nvri m iHinvl 

V» V^/JL *3~*T**pjf i IlllH»lllljr 1 


2-I-Ph 


3,5-diCF^-Ph 


4_nvfiTtiiHi tivl 
*T~p jf I UIJUUll IV 1 


4-CF'>-%nvridinvl 


4-N0 2 -Ph 


2-MeO-Ph 


*f-jviev-i-z-pyi iniiuinyi 


**-i_r o-^-pyiiiijiiJiiiy i 


4-CF 3 0-Ph 


2,6-diMeO-Ph 


4-Me"2-pyrimidinyl 


5-CF 3 -3-pyridinyl 


4-Me-Ph 


3-CF 3 OPh 


6-MeO-4-pyrimidinyl 


3-MeO~2-pyridinyl 


4-Cl-Ph 


4-Br-Ph 


5-Me-2-furanyl 


5^CN-2-pyridinyl 


3-Me-Ph 


3-Et-Ph 


2,5-diMe-3-thienyl 


6-Me-2-pyridinyl 


3-CF 3 -Ph 


4-MeO-Ph 


3-OCF 2 H-Ph 


3,5-diBr-Ph 
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■ 



3-Cl-2-Me-Ph 


4-/-Bu-Ph 


4-OCF 2 H-Ph 


4-f-Bu-2-pyridinyl 


3-/-Bu-Ph 


4~CN-Ph 


3-Me 3 Si-Ph 


4-Me 3 Si-2-pyridinyl 


3-F-Ph 


4-N0 2 -Ph 


4-Me 3 Si-Ph 


4-Me 3 Ge-2-pyridinyl 


A PR-. Ph 


X /t HiMp Ph 




4 6-diC , Fo-'2-ovrimidinvl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-MeQGe-Ph 


5-CF3-2-furanyl 


3,4-diCF^-Ph 


4-F-3-CF^-Ph 


3-EtO-Ph 


5-CF 3 -2-thienyl 


4-F-Ph 


5-F-3-CF 3 -Ph 


Ph 


(2-CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-Cl-Ph 


3-Br-Ph 


3-I~Ph 








where R 10a = CI 








E 9 


B 9 


R 9 


B 9 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


4-EtO-2-pyrimidinyl 

■ 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


4,6-diMeO-2-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


6-CF 3 -2-pyridinyl 


4,6-diMe-2-pyrimidinyl 


2-CF 3 -Ph 


3,5-diCl-Ph 


2-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


2-I-Ph 


3,5-diCF 3 -Ph 


4-pyrimidinyl 


4-CF 3 -2«pyridinyl 


4-N0 2 -Ph 


2-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF 3 -2-pyrimidinyl 


4~CF 3 OPh 


2,6-diMeO-Ph 


4-Me-2-pyrimidinyl 


5-CF 3 -3-pyridinyl 


4-Me-Ph 


3-CF 3 0-Ph 


6-MeO-4-pyrimidinyl 


3-MeO-2-pyridinyl 


4-Cl-Ph 


4-Br-Ph 


5-Me-2-furanyl 


5-CN-2-pyridinyl 


3-Me-Ph 


3-Et-Ph 


2,5-diMe-3-thienyl 


6-Me-2-pyridinyl 


3-CF 3 ~Ph 


4-MeO-Ph 


3-OCF 2 H-Ph 


3,5-diBr-Ph 


3-Cl-2-Me-Ph 


4-r-Bu-Ph 


4-OCF 2 H-Ph 


4-/-Bu-2-pyridinyl 


3-/-Bu-Ph 


4-CN-Ph 


3-Me 3 Si-Ph 


4-Me 3 Si-2-pyridinyl 


3-F-Ph 


4-N0 2 -Ph 


4-Me 3 Si-Ph 


4-Me 3 Ge-2-pyridinyl 


4-CF 3 -Ph 


3,4-diMe-Ph 


3-Me 3 Ge-Ph 


4,6-diCF 3 -2-pyrimidinyl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-Me 3 Ge-Ph 


5-CF 3 -2-fiuranyl 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


3-EtO-Ph 


5-CF 3 -2-thienyl 


4-F-Ph 


5-F-3-CF 3 -Ph 


Ph 


(2-CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 
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where R 1Qa = CN 



R 9 


R 9 


2-Br-Ph 


2-Me-Ph 


2-CN-Ph 


2-F-Ph 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2-CF 3 -Ph 


3,5-diCl-Ph 


2-I-Ph 


3,5-diCF 3 -Ph 


4-N0 2 -Ph 


2-MeO-Ph 


4-CF 3 0-Ph 


2,6-diMeO-Ph 


4-Me-Ph 


3-CF 3 0-Ph 


4-Cl-Ph 


4-Br-Ph 


3-Me-Ph 


3-Et-Ph 


3-CF 3 -Ph 


4-MeO-Ph 


3-Cl-2-Me-Ph 


4-/-Bu-Ph 


3-/~Bu-Ph 


4-CN-Ph 


jT-rn 




4-CF 3 -Ph 


3,4-diMe-Ph 


3,4-diCl-Ph 


3,5-diMe-Ph 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


4-F-Ph 


5-F-3-CF 3 -Ph 


3,5-diF-Ph 


C(CH 3 ) 3 


3-I-Ph 
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R9 


R 9 


2-Et-Ph 


4-EtO-2~pyrimidinyl 


2-Cl-Ph 


4,6-diMeO-2-pyrimidinyl 


6-CFo-2-pyridinyl 


4,6-diMe-2-pyrimidiny] 


2-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


4-pyrimidinyl 


4-CF 3 -2-pyridinyl 


4-MeO-2-pyrimidinyl 


4-CF3-2-pyrimidinyl 


4-Me-2-pyrimidinyl 


5-CF 3 -3-pyridinyl 


6-MeO-4-pyrimidinyl 


3-MeO-2-pyridinyl 


5-Me-2-furanyl 

•* 


5-CN-2-pyridinyl 


2,5-diMe-3-thienyI 


6-Me-2-pyridinyl 


3-OCF 2 H-Ph 


3,5-diBr-Ph 


4-OCF 2 H-Ph 


4-f-B u-2-pyridinyl 


3-Me 3 Si-Ph 


4-Me 3 Si-2-pyndinyl 


4-Me 3 Si-Ph 


4-Me 3 Ge-2-pyridinyl 


3-Me 3 Ge-Ph 


4,6-diCF 3 -2-pyrimidinyl 


4-Me 3 Ge-Ph 


5-CF 3 -2-furanyl 


3»EtO-Ph 


5-CF 3 -2-thienyl 


Ph 


(2-CN-Ph)CH 2 


3-CI-Ph 


3-Br-Ph 
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TABLE 62 



Compounds of the Formula defined as: 



MeO 




N — N 



R 10a = HorR 10 



where R 1Qa -H 



E 9 


E 9 


R9 


E 9 


2-Br-Ph 


2-Me-Ph 


1 

2-Et-Ph 


4-EtO-2-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


4,6-diMeO-2-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


6-CF 3 -2-pyridinyl 


4,6-diMe-2-pyrirnidinyI 


2-CF 3 -Ph 


3,5-diCl^Ph 


2-pyrimidinyl 


6-CF 3 -4-pyrimidinyl 


2-I-Ph 


3,5-diCF 3 -Ph 


4-pyrimidinyl 


4-CF 3 -2-pyridinyl 


4-N0 2 -Ph 


2-MeO-Ph 


4-MeO-2-pyrimidinyI 


4-CF 3 -2-pyrimidinyI 


4-CF 3 OPh 


2,6-diMeO-Ph 


4-Me-2-pyrimidinyl 


5-CF 3 -3-pyridinyl 


4-Me-Ph 


3-CF 3 OPh 


6-MeO-4-pyrimidinyl 


3-MeO-2-pyridinyl 


4-CI-Ph 


4-Br~Ph 


5-Me~2-furanyI 


5-CN-2-pyridinyl 


3-Me-Ph 


3-Et-Ph 


2,5-diMe-3~thienyl 


6~Me-2-pyridinyI 


3-CF 3 -Ph 


4-MeO-Ph 


3-OCF 2 H~Ph 


3,5-diBr-Ph 


3-CI-2-Me-Ph 


4-r-Bu-Ph 


4~OCF 2 H-Ph 


4-r-Bu-2-pyridinyl 


3-r-Bu-Ph 


4-CN-Ph 


3-Me 3 Si-Ph 


4~Me 3 Si-2~pyridinyl 


3-F-Ph 


4-N0 2 -Ph 


4-Me 3 Si-Ph 


4-Me 3 Ge-2-pyridinyl 


4-CF 3 -Ph 


3,4-diMe-Ph 


3-Me 3 Ge-Ph 


4,6-diCF 3 -2-pyrimidinyl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-Me 3 Ge-Ph 


5-CF 3 -2-furanyl 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


3-EtO-Ph 


5-CF 3 -2-thienyl 


4-F-Ph 


5-F-3-CF 3 -Ph 


Ph 


(2-CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 
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where R 1Qa = CH^ 



p9 

St 


K 


/-Dr-rft 


z-ivie-r^n 




Z-r~rfi 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2-CF 3 -Ph 


3,5-diCl-Ph 


z-l-rn 


3,5-diCF 3 -Ph 


4-N0 2 -Ph 


2-MeO-Ph 


4-Cr 3 0-Pn 


2,6-diMeO-Ph 




rfp.n Ph 




4-.t5r-.rn 




^-Jbt-Fn 




4 U P n Ph 


j-d - /- jvie-x j n 


4-/-J3U-Fn 


*5-*-UU-Jrn 




3-F-Ph 


4-N0 2 -Ph 


4-CF 3 ~Ph 


3,4-diMe-Ph 


3,4-diCl-Ph 


3,5-diMe-Ph 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


4-F-Ph 


5-F-3-CF 3 -Ph 


3,5-diF-Ph 


C(CH 3 ) 3 


3-I-Ph 




where R 10a = Br 




R 9 


R 9 



2-Br-Ph 


2-Me-Ph 


2-CN-Ph 


2-F-Ph 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2-CF 3 -Ph 


3,5-diCl-Ph 


2-I-Ph 


3,5-diCF 3 -Ph 


4-N0 2 -Ph 


2-MeO-Ph 


4-CF 3 OPh 


2,6-diMeO-Ph 


4-Me-Ph 


3-CF 3 0-Ph 


4-Cl-Ph 


4-Br-Ph 


3-Me-Ph 


3-Et-Ph 


3-CF 3 -Ph 


4-MeO-Ph 
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R 9 

2-Et-Ph 
2-Cl-Ph 

6-CF 3 -2-pyridinyl 

2- pyrimidinyl 
4-pyrimidinyl 
4-MeO-2-pyrirnidinyl 

4- Me-2-pyrimidinyl 
6-MeO-4-pyrirnidinyl 

5- Me-2-furanyl 
2,5-diMe-3-thienyl 

3- OCF 2 H-Ph 

4- OCF 2 H-Ph 

3- Me 3 Si-Ph 

4- Me 3 Si-Ph 

3- Me 3 Ge-Ph 

4- Me 3 Ge-Ph 
3-EtO~Ph 
Ph 

3- Cl-Ph 

B 9 

2-Et-Ph 
2-Cl-Ph 

6-CF 3 -2-pyridinyl 

2- pyrimidinyl 

4- pyrimidinyl 
4-MeO-2-pyrirnidinyl 

4- Me-2-pyrimidinyl 
6-MeO-4-pyrimidinyl 

5- Me-2-furanyl 
2,5-diMe-3-thienyl 

3- OCF 2 H-Ph 



R 9 

4-EtO-2-pyrirnidinyl 

4,6-diMeO-2-pyrimidinyl 

4,6-diMe-2-pyrirnidinyl 

6-CF 3 -4-pyrimidinyl 

4-CF 3 -2-pyridinyl 

4- CF 3 -2-pyrimidinyl 

5- CF 3 -3-pyridinyl 

3- MeO-2-pyridinyl 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 

3.5- diBr-Ph 

4- r-Bu-2-pyridinyl 

4- Me 3 Si-2-pyridinyl 
4~Me 3 Ge-2-pyridinyl 

4.6- diCF 3 -2-pyrimidinyl 

5- CF 3 -2-furanyI 
5-CF 3 -2-thienyl 
(2-CN-Ph)CH 2 
3-Br-Ph 



R 9 

4-EtO-2-pyrimidinyl 

4,6-diMeO-2-pyrimidinyl 

4,6-diMe-2-pyrirnidinyl 

6-CF 3 -4-pyrimidinyl 

4-CF 3 -2-pyridinyl 

4- CF 3 -2-pyrirnidinyl 

5- CF 3 -3-pyridinyl 
3-MeO-2-pyridinyl 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 
3,5-diBr-Ph 
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3-CI-2-Me-Ph 


4-f-Bu-Ph 


4-OCFoH-Ph 


4-/-B u-2-pyridinyl 


Vf-Rn-Ph 


4-CN-Ph 


3-MeaSi-Ph 

^/ 1TAV4U1 X 14 


4-Mca Si-2-DYridinyl 


«X A X i J 


4-NOo-Ph 


4-MeoSi-Ph 


4-MeQ Ge-2-D vridin vl 


4-CFo-Ph 


3,4-diMe-Ph 


3-Me 3 Ge-Ph 


4,6-diCF 3 -2-pyrimidinyl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-Me 3 Ge-Ph 


5-CF 3 -2-furanyl 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


3-EtO-Ph 


5-CF 3 -2-thienyl 


4-F-Ph 


5-F-3-CF 3 -Ph 


Ph 


(2~CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-Cl-Ph 


3-Br^Ph 


3-I-Ph 








u/hfw p!0 a — PI 
wncic In. — \— l 








R 9 


R 9 

AN 




R 9 


2-Br-Ph 


2-Me-Ph 


2-Ft-Ph 

X* A_*L A 11 


4-PtO-9-n vri mi din vl 

T Lilv/ ii IX Yl 11 IXlUllljr J 


2-CN-Ph 

V^X ^ A 11 


2-F-Ph 

* X 11 


2-Cl-Ph 

Xw I X 11 


4 ^dilvTpO-2-nvriiTiidinvl 

"T } V/"U1 1T1 v V/ l/Jr 1 XA1UUX11 V 1 


9 4-riiPl-Ph 


2-Me-4-Pl-Ph 

lVX.O-*T~V_*l~X 1 1 


^-.PF^-9—rivri Hlinvl 
Vr* v-.I^'x Z.-p y I lixlll y i 


*t,u-uiivic*^ p jr i iiiiiuiiiy l 


9 PF^ Ph 


^ ^-rliPl-Ph 


^-pyriiiiiuiiiyi 


vr"\_»r 3 -*r-pyr lllllUHiy 1 


9 T Ph 


^ S-rtiPF^JPh 
j y j~uiv-r.r 3 -a ii 


*r -JjyillllJLlIIIjr 1 


4 PT7/*_9-n\7riHinv1 
■T-v-r 3 ~^**pyi luiiijr i 


4-NOo-Ph 
*t*iiv2 r ii 




4- A^pfj-9— n vri nn i H i n vl 

*T-1t1CV^ jJji 111XJU 111 y 1 


4~PFo-.9-nvt*i mi Hinvl 

*r w "2 A p v 1 1 ll uuii jjr i 






*r -ivic-*z>*"py i liixiumyi 


«x-^-.jr 3 -j-pyiiwuiiyi 




^-PRoD-Ph 


D - ivicv^"*r~pyriiiiiLiinyi 


j-ivicv>*^~pyriixiiiyi 






d -ivxc- z-i urany i 


•j-v~«x> -z-pyouinyi 




"2 r?t Ph 




o-xvic-z-pyiiuinyi 








"X S HiPr Ph 


% PI 9 Ma Ph 


/l ♦ r>n Ph 


4-OPF^W-Ph 


*t-*-ij u-^-pynuiiiyi 


'W-Rn-Ph 


4-PM-Ph 


«J XVIC'3 jl"X 1 1 


*t-xvjl c 3 o i ** ^r-p y i i ui ii jr l 


3-F-Ph 

«^ A A 11 


4-NOo-Ph 

T .1. ^ } A 11 


4-MeoSi-Ph 


4- lvfe o Ge-2-nvri di n vl 




J,4-aiMe-rn 


O "JV _ T)l. 

J -jvie 3 vje-irn 


4,o-uiCr 3 -z-pynniiuinyi 


3,4-diCI-Ph 


3,5-diMe-Ph 


4-Me 3 Ge-Ph 


5-CF 3 -2-furanyl 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


3-EtO-Ph 


5-CF 3 -2-thienyl 


4-F-Ph 


5-F-3-CF 3 -Ph 


Ph 


(2-CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 
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where R 1Qa = CN 



R 9 


R 9 


R 9 


s 9 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


4-EtO-2-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


4,6-diMeO-2-pyrimidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


6-CF 3 -2-pyridinyl 


4,6-diMe-2-pyrimidinyl 


2-CF^-Ph 


3,5-diCl-Ph 


2-pyrimidinyl 


6-CF3-4-pyrimidinyl 


2-I-Ph 


3,5-diCF r Ph 


4-pyrimidinyI 


4-CF3~2-pyridinyl 


4-N02-Ph 


2-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF^-2-pyrimidinyl 


4-CFqO-Ph 


2,6-diMeO-Ph 


4-Me-2-pyrimidinyl 


5-CF3-3-pyridinyl 


4-Me-Ph 


3-CF-iO-Ph 
-> 


6-MeO-4-pyrimidinyl 


3-MeO-2-pyridinyl 


4-CI-Ph 


4-Br-Ph 


5-Me-2-furanyl 


5-CN-2-pyridinyl 


3-Me-Ph 


3-Et-Ph 


2,5~diMe-3-thienyl 


6-Me-2-pyridinyl 


3-CFvPh 


4-MeO-Ph 


3-OCF 2 H-Ph 


3,5-diBr-Ph 


3-Cl-2-Me-Ph 


4-f-Bu-Ph 


4-OCF 2 H-Ph 


4-f-Bu-2-pyridinyl 


3-f-Bu-Ph 


4-CN-Ph 


3-Me 3 Si-Ph 


4-Me3Si-2-pyridinyl 


3-F-Ph 


4-NOo-Ph 


4-MeQSi-Ph 


4-Me3Ge-2-pyridinyl 


4-CF3-PI1 


3,4-diMe-Ph 


3-Me3Ge-Ph 


4,6-diCF3~2-pyrimidinyl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-Me 3 Ge-Ph 


5-CF3-2-furanyl 


3,4-diCF 3 -Ph 


4-F-3-CF 3 -Ph 


3-EtO-Ph 


5-CF 3 -2-thienyl 


4-F-Ph 


5-F-3-CF 3 -Ph 


Ph 


(2-CN-Ph)CH 2 


3,5-diF-Ph 


C(CH 3 ) 3 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 









Formulation/Utility 

Compounds of this invention will generally be used as a formulation or 
5 composition with an agriculturally suitable carrier comprising at least one of a liquid 
diluent, a solid diluent or a surfactant. The formulation or composition ingredients are 
selected to be consistent with the physical properties of the active ingredient, mode of 
application and environmental factors such as soil type, moisture and temperature. 
Useful formulations include liquids such as solutions (including emulsifiable 

10 concentrates), suspensions, emulsions (including microemulsions and/or suspoemulsions) 
and the like which optionally can be thickened into gels. Useful formulations further 
include solids such as dusts, powders, granules, pellets, tablets, films, and the like which 
can be water-dispersible ("wettable") or water-soluble. Active ingredient can be 
(micro)encapsulated and further formed into a suspension or solid formulation; 

15 alternatively the entire formulation of active ingredient can be encapsulated (or 
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"overcoated"). Encapsulation can control or delay release of the active ingredient. 
Sprayable formulations can be extended in suitable media and used at spray volumes 
from about one to several hundred liters per hectare. High-strength compositions are 
primarily used as intermediates for further formulation. 
5 The formulations will typically contain effective amounts of active ingredient, 

diluent and surfactant within the following approximate ranges which add up to 100 
percent by weight. 

Weight Percent 



Water-Dispersible and Water-soluble 
Granules, Tablets and Powders. 

Suspensions, Emulsions, Solutions 5-50 40-95 0-15 
(including Emulsifiable 
Concentrates) 

Dusts 1-25 70-99 0-5 

Granules and Pellets 0.01-99 5-99.99 0-15 

High Strength Compositions 90-99 0-10 0-2 

Typical solid diluents are described in Watkins, et al., Handbook of Insecticide 
Dust Diluents and Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey. Typical 

10 liquid diluents are described in Marsden, Solvents Guide, 2nd Ed., Interscience, New 
York, 1950. McCutcheon *s Detergents and Emulsifiers Annual, Allured PubL Corp., 
Ridgewood, New Jersey, as well as Sisely and Wood, Encyclopedia of Surface Active 
Agents, Chemical Publ. Co., Inc., New York, 1964, list surfactants and recommended 
uses. All formulations can contain minor amounts of additives to reduce foam, caking, 

15 corrosion, microbiological growth and the like, or thickeners to increase viscosity. 

Surfactants include, for example, polyethoxylated alcohols, polyethoxylated 
alkylphenols, polyethoxylated sorbitan fatty acid esters, dialkyl sulfosuccinates, alkyl 
sulfates, alkylbenzene sulfonates, organosilicones, Af,7V-dialkyltaurates, lignin sulfonates, 
naphthalene sulfonate formaldehyde condensates, polycarboxylates, and 

20 polyoxyethylene/polyoxypropylene block copolymers. Solid diluents include, for 

example, clays such as bentonite, montmorillonite, attapulgite and kaolin, starch, sugar, 
silica, talc, diatomaceous earth, urea, calcium carbonate, sodium carbonate and 
bicarbonate, and sodium sulfate. Liquid diluents include, for example, water, 
iV^-dimethylformamide, dimethyl sulfoxide, AT-alkylpyrrolidone, ethylene glycol, 

25 polypropylene glycol, paraffins, alkylbenzenes, alkylnaphthalenes, oils of olive, castor, 
linseed, tung, sesame, corn, peanut, cotton-seed, soybean, rape-seed and coconut, fatty 




5-90 



Diluent 
0-94 



Surfactant 
1-15 
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acid esters, ketones such as cyclohexanone, 2-heptanone, isophorone and 4-hydroxy-4- 
methyl-2-pentanone, and alcohols such as methanol, cyclohexanol, decanol and 
tetrahydrofurfuryl alcohol. 

Solutions, including emulsifiable concentrates, can be prepared by simply mixing 
5 the ingredients. Dusts and powders can be prepared by blending and, usually, grinding as 
in a hammer mill or fluid-energy mill. Suspensions are usually prepared by wet-milling; 
see, for example, U.S. 3,060,084. Granules and pellets can be prepared by spraying the 
active material upon preformed granular carriers or by agglomeration techniques. See 
Browning, "Agglomeration", Chemical Engineering, December 4, 1967, pp 147-48, 

10 Perry's Chemical Engineer's Handbook, 4th Ed., McGraw-Hill, New York, 1963, pages 
8-57 and following, and WO 91/13546. Pellets can be prepared as described in 
U.S. 4,172,714. Water-dispersible and water-soluble granules can be prepared as taught 
in U.S. 4,144,050, U.S. 3,920,442 and DE 3,246,493. Tablets can be prepared as taught 
in U.S. 5,180,587, U.S. 5,232,701 and U.S. 5,208,030. Films can be prepared as taught 

15 in GB 2,095,558 and U.S. 3,299,566. 

For further information regarding the art of formulation, see U.S. 3,235,361, 
Col. 6, line 16 through Col. 7, line 19 and Examples 10-41; U.S. 3,309,192, Col. 5, 
line 43 through Col. 7, line 62 and Examples 8, 12, 15, 39, 41, 52, 53, 58, 132, 138-140, 
162-164, 166, 167 and 169-182; U.S. 2,891,855, Col. 3, line 66 through Col. 5, line 17 

20 and Examples 1-4; Klingman, Weed Control as a Science, John Wiley and Sons, Inc., 
New York, 1961, pp 81-96; and Hance et al., Weed Control Handbook, 8th Ed., 
Blackwell Scientific Publications, Oxford, 1989. 

In the following Examples, all percentages are by weight and all formulations are 
prepared in conventional ways. Compound numbers refer to compounds in Index 

25 Tables A-E. 

Example A 



Wettable Powder 

Compound 12 65.0% 

dodecylphenol polyethylene glycol ether 2.0% 

30 sodium ligninsulfonate 4.0% 

sodium silicoaluminate 6.0% 

montmorillonite (calcined) 23.0%. 
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Example B 

Granule 

Compound 26 10-0% 
attapulgite granules (low volatile matter, 
5 0.71/0.30 mm; U.S.S. No. 25-50 sieves) 90.0%. 

Example C 

Extruded Pellet 

Compound 12 25.0% 
anhydrous sodium sulfate 10.0% 
10 crude calcium ligninsulfonate 5.0% 

sodium alkylnaphthalenesulfonate 1 .0% 

calcium/magnesium bentonite 59.0%. 

Example D 

Emulsifiable Concentrate 
15 Compound 26 20.0% 

blend of oil soluble sulfonates 

and polyoxyethylene ethers 1 0.0% 

isophorone 70.0%. 

The compounds of this invention are useful as plant disease control agents. The 

20 present invention therefore further comprises a method for controlling plant diseases 
caused by fungal plant pathogens comprising applying to the plant or portion thereof to 
be protected, or to the plant seed or seedling to be protected, an effective amount of a 
compound of the invention or a fungicidal composition containing said compound. The 
compounds and compositions of this invention provide control of diseases caused by a 

25 broad spectrum of fungal plant pathogens in the Basidiomycete, Ascomycete, Oomycete 
and Deuteromycete classes. They are effective in controlling a broad spectrum of plant 
diseases, particularly foliar pathogens of ornamental, vegetable, field, cereal, and fruit 
crops. These pathogens include Plasmopara viticola, Phytophthora infestans, 
Peronospora tabacina, Pseudoperonospora cubensis, Pythium aphanidermatum, 

30 Alternaria brassicae, Septoria nodorwn, Septoria tritici, Cercosporidium personatum, 
Cercospora arachidicola, Pseudocercosporella herpotrichoides, Cercospora beticola, 
Botrytis cinerea, Moniliniafructicola, Pyricularia oryzae, Podosphaera leucotricha, 
Venturia inaequalis, Erysiphe graminis, Uncinula necatur, Puccinia recondita, 
Puccinia graminis, Hemileia vastatrix, Puccinia striiformis, Puccinia arachidis, 

35 Rhizoctonia solani, Sphaerothecafuliginea, Fusarium oxysporum, Verticillium dahliae, 
Pythium aphanidermatum, Phytophthora megasperma, Sclerotinia sclerotiorum, 
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Sclerotium rolfsii, Erysiphe polygoni, Pyrenophora teres, Gaeumannomyces graminis, 
Rynchosporium secalis, Fusarium roseum, Bremia lactucae and other generea and 
species closely related to these pathogens. 

Compounds of this invention can also be mixed with one or more other 
5 insecticides, fungicides, nematocides, bactericides, acaricides, growth regulators, 

chemosterilants, semiochemicals, repellents, attractants, pheromones, feeding stimulants 
or other biologically active compounds to form a multi-component pesticide giving an 
even broader spectrum of agricultural protection. Examples of such agricultural 
protectants with which compounds of this invention can be formulated are: insecticides 

10 such as abamectin, acephate, azinphos-methyl, bifenthrin, buprofezin, carbofuran, 

chlorpyrifos, chlorpyrifos-methyl, cyfluthrin, beta-cyfluthrin, deltamethrin, diafenthiuron, 
diazinon, diflubenzuron, dimethoate, esfenvalerate, fenpropathrin, fenvalerate, fipronil, 
flucythrinate, tau-fluvalinate, fonophos, imidacloprid, isofenphos, malathion, 
metaldehyde, methamidophos, methidathion, methomyl, methoprene, methoxychlor, 

15 monocrotophos, oxamyl, parathion, parathion-methyl, permethrin, phorate, phosalone, 
phosmet, phosphamidon, pirimicarb, profenofos, rotenone, sulprofos, tebufenozide, 
tefluthrin, terbufos, tetrachlorvinphos, thiodicarb, tralomethrin, trichlorfon and 
triflumuron; fungicides such as azoxystrobin (ICIA5504), benomyl, blasticidin-S, 
Bordeaux mixture (tribasic copper sulfate), bromuconazole, captafol, captan, 

20 carbendazim, chloroneb, chlorothalonil, copper oxychloride, copper salts, cymoxanil, 
cyproconazole, cyprodinil (CGA 219417), diclomezine, dicloran, difenoconazole, 
dimethomorph, diniconazole, diniconazole-M, dodine, edifenphos, epoxyconazole 
(BAS 480F), fenarimol, fenbuconazole, fenpiclonil, fenpropidin, fenpropimorph, 
fluquinconazole, flusilazole, flutolanil, flutriafol, folpet, fosetyl-aluminum, furalaxyl, 

25 hexaconazole, ipconazole, iprobenfos, iprodione, isoprothiolane, kasugamycin, 

kresoxim-methyl (BAS 490F), mancozeb, maneb, mepronil, metalaxyl, metconazole, 
myclobutanil, neo-asozin (ferric methanearsonate), oxadixyl, penconazole, pencycuron, 
probenazole, prochloraz, propiconazole, pyrifenox, pyroquilon, sulfur, tebuconazole, 
tetraconazole, thiabendazole, thiophanate-methyl, thiram, triadimefon, triadimenol, 

30 tricyclazole, triticonazole, uniconazole, validamycin and vinclozolin; nematocides such 
as aldoxycarb and fenamiphos; bactericides such as streptomycin; acaricides such as 
amitraz, chinomethionat, chlorobenzilate, cyhexatin, dicofol, dienochlor, fenazaquin, 
fenbutatin oxide, fenpropathrin, fenpyroximate, hexythiazox, propargite, pyridaben and 
tebufenpyrad; and biological agents such as Bacillus thuringiensis, Bacillus thuringiensis 

35 delta endotoxin, baculovirus, and entomopathogenic bacteria, virus and fungi. 
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In certain instances, combinations with other fungicides having a similar spectrum 
of control but a different mode of action will be particularly advantageous for resistance 
management. 

Preferred for better control of plant diseases caused by fungal plant pathogens 
5 (e.g., lower use rate or broader spectrum of plant pathogens controlled) or resistance 
management are mixtures of a compound of this invention with a fungicide selected from 
the group cyproconazole, cyprodinil (CGA 219417), epoxyconazole (BAS 480F), 
fenpropidin, fenpropimorph, flusilazole and tebuconazole. Specifically preferred 
mixtures (compound numbers refer to compounds in Index Tables A-E) are selected 
10 from the group: compound 6 and cyproconazole; compound 6 and cyprodinil 
(CGA 219417); compound 6 and epoxyconazole (BAS 480F); compound 6 and 
fenpropidin; compound 6 and fenpropimorph; compound 6 and flusilazole; compound 6 
and tebuconazole; compound 12 and cyproconazole; compound 12 and cyprodinil 
(CGA 219417); compound 12 and epoxyconazole (BAS 480F); compound 12 and 
15 fenpropidin; compound 12 and fenpropimorph; compound 12 and flusilazole; 

compound 12 and tebuconazole; compound 18 and cyproconazole; compound 18 and 
cyprodinil (CGA 219417); compound 18 and epoxyconazole (BAS 480F); compound 18 
and fenpropidin; compound 18 and fenpropimorph; compound 18 and flusilazole; 
compound 18 and tebuconazole; compound 26 and cyproconazole; compound 26 and 
20 cyprodinil (CGA 219417); compound 26 and epoxyconazole (BAS 480F); compound 26 
and fenpropidin; compound 26 and fenpropimorph; compound 26 and flusilazole; and 
compound 26 and tebuconazole. 

Plant disease control is ordinarily accomplished by applying an effective amount of 
a compound of this invention either pre- or post-infection, to the portion of the plant to 
25 be protected such as the roots, stems, foliage, fruit, seeds, tubers or bulbs, or to the 
media (soil or sand) in which the plants to be protected are growing. The compounds 
can also be applied to the seed to protect the seed and seedling. 

Rates of application for these compounds can be influenced by many factors of the 
environment and should be determined under actual use conditions. Foliage can 
30 normally be protected when treated at a rate of from less than 1 g/ha to 5,000 g/ha of 

active ingredient. Seed and seedlings can normally be protected when seed is treated at a 
rate of from 0. 1 to 10 g per kilogram of seed. 

The following TESTS demonstrate the control efficacy of compounds of this 
invention on specific pathogens. The pathogen control protection afforded by the 
35 compounds is not limited, however, to these species. See Index Tables A-E for 

compound descriptions. The following abbreviations are used in the Index Tables which 
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follow: Ph as phenyl, PhO = phenoxy, and CN = cyano. The abbreviation "Ex." stands 
for "Example" and is followed by a number indicating in which example the compound is 
prepared. 



INDEX TABLE A 




Cmpd No. 




w 


R? 




Z 


m.o.fO 


1 


N 


o 


H 


SCH^ 


Ph 


152-159 


2 


N 


o 


CH(CH 3 ) 2 


SCH 2 


Ph 


88-90 


3 


N 


o 


C0 2 CH 3 


SCH 2 


Ph 


70-71 


4 


N 


o 


H 


S(0) 2 CH 2 


Ph 


154-156 


5 


N 


o 


COCH 3 


SCH 2 


Ph 


75-76 


6 (Ex. 3) 


N 


o 


CH 3 


CH 2 ON=C(CH 3 ) 


3-CF 3 -Ph 


oil* 


7 (Ex. 4) 


N 


0 


CH 3 


CH=NOCH 2 


3-CF 3 -Ph 


oil* 


8 (Ex. 2) 


CCH 3 


o 


CH 3 


CH 2 ON=C(CH 3 ) 


3-Ge(CH 3 ) 3 -Ph 


oil* 


9 


CCH 3 


o 


CH 3 


CH 2 ON=C(CH 3 ) 


4-Si(CH 3 ) 3 -Ph 


oil* 


10 


CH 


o 


CH 3 


CH 2 ON=C(CH 3 ) 


3-Ge(CH 3 ) 3 -Ph 


oil* 


11 


N 


o 


CH 3 


CH=NOCH(CH 3 ) 


3-CF 3 -Ph 


oil* 


12 (Ex.7) 


N 


o 


CH 3 


CH 2 ON=C(CH 3 ) 


3-Si(CH 3 ) 3 -Ph 


oil* 


13 


N 


o 


CH 3 


CH 2 ON=C(CH 3 ) 


3,5-diCl-Ph 


94-96 


*See Index 


Table E for *H NMR data. 
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TNDEX TABLE B 




A — N 



R2 



Cmpd No. 


A 


W 


X 


_0 

E 


Y 


z 


m. p. i C ) 


14 


N 


o 


NHCH 3 


CH 3 


CH 2 0 


2,5-diCH 3 -Ph 


131-136 


15 (Ex. 1) 


N 


o 


NHCH 3 


CH 3 


CH 2 ON=C(CH 3 ) 


5,6,7,8-tetrahydro 

5,5,8,8-tetramethyl-2- 

naphthalenyl 


about 50* 


16 


N 


o 


CF 3 


CH 3 


O 


3-PhO-Ph 


oil* 


17 


N 


s 


CF 3 


CH 3 


CH 2 0 


2,5-diCH 3 -Ph 


gum* 


18 


N 


o 


NHCH 3 


CH 3 


CH 2 ON=C(CH 3 ) 


3-Si(CH 3 ) 3 -Ph 


gum* 


19 


N 


o 


NHCH 3 


CH 3 


CH 2 ON=C(CH 3 ) 


3,5-diCF 3 -Ph 


140-143 


20 


N 


s 


CF 3 


CH 3 


CH 2 ON=C(CH 3 ) 


3-CF 3 -Ph 


128-131 


21 


N 


o 


CF 3 


CH 3 


CH 2 0 


2,5-diCH 3 ~Ph 


162-165 


22 


N 


o 


H 


CH 3 


CH 2 ON=C(CH 3 ) 


3,5-diCl-Ph 


gum* 


23 


N 


o 


NHCH 3 


CH 3 


CH 2 ON=C(CH 3 ) 


3,5-bis(Si(CH 3 ) 3 )-Ph 


gum* 


24 


N 


o 


CH 2 CH 3 


CH 3 


CH 2 ON=C(CH 3 ) 


3-CF 3 -Ph 


102-106 


25 


N 


o 


N(CH 3 ) 2 


CH 3 


CH 2 ON=C(CH 3 ) 


3-Si(CH 3 ) 3 -Ph 


oil* 


26 (Ex. 6) 


N 


o 


CH 3 


CH 3 


CH 2 ON=C(CH 3 ) 


3-CF 3 -Ph 


oil* 


*See Index Table E for *H NMR data. 
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INDEX TABLE C 




N — N 
R la R lb 

wherein R la and R lb are defined as R 1 and 
R 3 * is defined as H or R 3 



Cmod No. 

27 

28 

29 

30 

31 



R la 
CH 3 

CH 2 CH 3 
CH 3 
CH 3 
CH 3 



Rlb 

CH 3 

CH 2 CH 3 
CH 3 
CH 3 
CH 3 



R3a 

H 
H 

CH 3 

C% 
CH 3 



32 (Ex. 5) CH 2 OCH CH 3 H 

33 CH=C=CH 2 CH 3 H 

*See Index Table E for ! H NMR data. 



CH=CH (trans) 
direct bond 
O 
O 

o 

CH 2 ON=C(CH 3 ) 
CH 2 ON=G(CH 3 ) 



Ph 
CH 3 

3-(2-CN-PhO)-Ph 

3-(2-Br-PhO)-Ph 

6-(2-F-PhO> 

pyrimidin-4-yl 

3-CF 3 0-Ph 

3-CF 3 0-Ph 



m. p. (°C) 

solid* 

99-102 

oil* 

oil* 

oil* 

oil* 
oil* 



INDEX TABLE D 




Cmpd No. W Xi E? Y Z m. p. (°C) 

34 (Ex.8) O OCH 3 CH 3 CH 2 0 2-CH 3 -Ph 147-150 
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INDEX TABLE E 

Cmpd No. J H NMR Data (CDCI3 solution unless indicated otherwise) 3 

6 5 2.18 (s,3H), 3.64 (s,3H), 5.34 (s,2H), 7.40-7.60 (m,4H), 7.60-7.65 
(m,2H), 7.76 (d,lH, J=7.9Hz). 

7 8 3.67 (s,3H), 5.21 (s,2H), 7.4-7.6 (m,6H), 7.63 (s,lH), 7.95 (m,lH), 8.15 
(s.lH). 

8 8 0.39 (s,9H), 2.23 (s,3H), 2.24 (s,3H), 3.24 (s,3H), 5.36 (s,2H), 7.29-7.46 
(m,5H), 7.53-7.60 (m,2H), 7.66 (s,lH). 

9 8 0.26 (s,9H), 2.22 (s,3H), 2.24 (s,3H), 3 .25 (s,3H), 5.35 (s,2H), 7.35-7.40 
(m.3H), 7.47-7.56 (m,2H), 7.57-7.59 (m,3H). 

10 8 0.38 (s,9H), 2.23 (s,3H), 3.32 (s,3H), 5.35 (s,2H), 7.30-7.60 (m,8H), 
7.67 (s,lH). 

11 8 1.58 (d,3H,J=6.8), 3.67 (s,3H), 5.3 (q.lH), 7.4-7.6 (m,7H), 7.83 (m,lH), 
8.13 (s.lH). 

12 8 0.27 (s,9H), 2.17 (s,3H), 3.61 (s,3H), 5.32 (s,2H), 7.35 (m,lH), 7.4-7.6 
(m,5H), 7.60 (m,lH), 7.68 (s,lH). 

15 8 7.65 (d,lH), 7.6-7.1 (m,6H), 5.15 (m,2H), 3.95 (m.lH), 3.45 (s,3H), 2.6 
(d,3H), 2.2 (s,3H), 1.65 (s,4H), 1.25 (s,12H). 

1 6 3.5 (s,3H), 6.7-6.8 (m,3H), 6.95-7.05 (m,3H), 7.1-7.2 (m,2H), 7.25-7.45 
(m,5H). 

17 8 2.05 (s,3H), 2.15 (s,3H), 3.65 (d,lH), 3.85 (d.lH), 3.9 (s,3H), 5.3 
(s.lH), 6.6 (m,lH), 6.75 (m,lH), 7.0 (m.lH), 7.2 (m.lH), 7.3-7.5 (m,2H). 

18 8 7.65 (d,lH), 7.6 (s,lH), 7.4-7.55 (m,4H), 7.35 (t,lH), 7.25 (d,lH), 5.2 
(m,2H), 4.0 (m,lH), 3.43 (s,3H), 2.6 (d,3H), 2.23 (s,3H), 0.24 (s,9H). 

22 8 7.6 (d,lH), 7.4-7.55 (m,5H), 7.35 (m,2H), 5.24 (s,2H), 3.54 (s,3H), 2.15 
(s,3H). 

23 8 7.65 (m,2H), 7.55 (s,2H), 7.5 (m,2H), 7.25 (1H), 5.2 (m,2H), 4. 1 
(m,lH), 3.43 (s,3H), 2.55 (d,3H), 2.24. (s,3H), 0.25 (s,18H). 

25 8 7.2-7.7 (m,8H), 5.3 (d,2H), 3.4 (s,3H), 2.6 (s,6H), 2.2 (s,3H), 0.3 
(s,9H). 

26 8 7.85 (s,lH), 7.75 (d,lH), 7.6 (m,2H), 7.45 (m,3H), 7.2 (d,lH), 5.2 
(m,2H), 3.5 (s,3H), 2.2 (s,3H), 2.0 (s,3H). 

27 8 7.78 (d,lH), 7.5-7.2 (m,8H), 7.08 (d,lH), 6.98 (d,lH), 3.28 (s,6H). 
29 8 2.27 (s,3H), 3.18 (s,6H), 6.80 (m,3H), 6.85 (m,lH), 6.95 (m,lH), 

7.05-7.20 (m,2H), 7.30 (m,2H), 7.50 (m,lH), 7.65 (m,lH). 
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30 5 2.27 (s,3H), 3.18 (s,6H), 6.65-6.75 (m,3H), 6.85 (m,lH), 7.00-7.10 
(m,3H), 7.20-7.30 (m,3H), 7.62 (dd,lH,J=7.9,1.6). 

31 6 2.31 (s,3H), 3.14 (s,6H), 6.47 (d,lH,J=0.7), 7.20-7.30 (m,6H), 
7.42(t,lH,J=7.9), 8.40 (d,lH,J=0.5). 

32 5 7.25-7.6 (m,7H), 7.2 (d,!H), 5.25 (s,2H), 4.35 (d,2H), 3.25 (s,3H), 2.3 
(UH), 2.19 (s,3H). 

33 8 7.3-7.6 (m,7H), 7.2 (d,lH), 6.85 (UH), 5.35-5.6 (m,2H), 5.25 (m,2H), 
3.25 (s,3H), 2.18 (s,3H). 

a l H NMR data are in ppm downfield from tetramethylsilane. Couplings are designated 
by (s)-singlet, (d)-doublet, (t)-triplet, (q)-quartet, (m)-multiplet, (dd)-doublet of 
doublets. 

5 BIOLOGICAL EXAMPLES OF THE INVENTION 

Test compounds were first dissolved in acetone in an amount equal to 3% of the 
final volume and then suspended at a concentration of 200 ppm in purified water 
containing 250 ppm of the surfactant Trem® 014 (poly hydric alcohol esters). The 
resulting test suspensions were then used in the following tests. Spraying these 200 ppm 
10 test suspensions to the point of run-off on the test plants is the equivalent of a rate of 
500 g/ha. 

TESTA 

The test suspension was sprayed to the point of run-off on wheat seedlings. The 
following day the seedlings were inoculated with a spore dust of Erysiphe graminis 
15 /. sp. triticU (the causal agent of wheat powdery mildew) and incubated in a growth 
chamber at 20°C for 7 days, after which disease ratings were made* 

TESTB 

The test suspension was sprayed to the point of run-off on wheat seedlings. The 
following day the seedlings were inoculated with a spore suspension of Puccinia 
20 recondita (the causal agent of wheat leaf rust) and incubated in a saturated atmosphere 
at 20°C for 24 h, and then moved to a growth chamber at 20°C for 6 days, after which 
disease ratings were made. 

TEST C 

The test suspension was sprayed to the point of run-off on rice seedlings. The 
25 following day the seedlings were inoculated with a spore suspension of Pyricularia 

oryzae (the causal agent of rice blast) and incubated in a saturated atmosphere at 27°C 
for 24 h, and then moved to a growth chamber at 30°C for 5 days, after which disease 
ratings were made. 
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TEST D 

The test suspension was sprayed to the point of run-off on tomato seedlings. The 
following day the seedlings were inoculated with a spore suspension of Phytophthora 
infestans (the causal agent of potato and tomato late blight) and incubated in a saturated 
5 atmosphere at 20°C for 24 h, and then moved to a growth chamber at 20°C for 5 days, 
after which disease ratings were made. 

TESTE 

The test suspension was sprayed to the point of run-off on grape seedlings. The 
following day the seedlings were inoculated with a spore suspension of Plasmopara 
10 viticola (the causal agent of grape downy mildew) and incubated in a saturated 

atmosphere at 20°C for 24 h, moved to a growth chamber at 20°C for 6 days, and then 
incubated in a saturated atmosphere at 20 e> C for 24 h, after which disease ratings were 
made. 

TESTF 

15 The test suspension was sprayed to the point of run-off on cucumber seedlings. 

The following day the seedlings were inoculated with a spore suspension of Botrytis 
cinerea (the causal agent of gray mold on many crops) and incubated in a saturated 
atmosphere at 20°C for 48 h, and moved to a growth chamber at 20°C for 5 days, after 
which disease ratings were made. 

20 Results for Tests A-F are given in Table A. In the table, a rating of 100 indicates 

100% disease control and a rating of 0 indicates no disease control (relative to the 
controls). A dash (-) indicates no test results. 

Table A 



Cmpd No. 


Test A 


TestB 


TestC 


TestD 


TestE 


Test 


1 


13 a 


4 a 


33 a 


0 a 


7 a 




2 


0 a 


20 a 


0 s 


O 3 


65 a 




3 


0 




83 


26 


0 




4 


0 




17 


0 






5 


0 




0 


0 






6 


100 


98 


53 


0 


44 b 


72 


7 


86 


67 


0 


25 




47 


8 


87 


0 


0 


0 


Ml 


49 


9 


78 


0 


0 


0 




49 


10 


100 


93 


0 


0 


26 c 


46 


11 


91 


25 


0 


20 


0b 


0 
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12 


99 


99 


/4 


01 
Jul 


7 b 
* 


07 


13 


98 


24 


U 


ft 
\J 


5 b 




14 


96 


93 


0 


oo 


7 b 


n 


15 


77 


97 


0 




oO 


oy 


16 


100 


100 


53 


0 


*b 

3 


u 


17 


0 


0 


0 


0 




ft 
U 


18 


90 


100 


52 


92 


o^b 
26 u 


45 


19 


94 


24 


0 


16 


ib 


5 


20 


99 


97 


53 


0 




68 


21 


60 


0 


0 


0 


7 


Q 1 


22 


91 


93 


0 


ZO 


4b 
*f 


AS 
Oo 


At] 

23 


0 


93 


U 


40 


f)b 


U 


24 


76 


100 


94 


96 


o<cb 

ZD 


U 


25 


•2/1 




u 


/ 1 


<ob 


fvl 


26 


on 


1UU 


j3 


O's 


17b 


n 

u 


27 


0 


U 


U 


ft 




n 
u 


28 


0 


0 


0 


0 




0 


29 


86 


94 


0 


99 




32 


30 


90 


99 


91 


79 


37 b 


98 


31 














32 














33 














34 


100 


26 


0 


0 


7 C 


4 



a Compound tested at 100 ppm (equivalent to 250 g/ha). 
b Compound tested at 10 ppm (equivalent to 25 g/ha). 
c Compound tested at 40 ppm (equivalent to 100 g/ha). 
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CLAIMS 

What is claimed is: 

1 . A compound selected from Formula I, Af-oxides and agriculturally suitable 
salts thereof, 

5 



wherein 

G is selected from the group 





(Cj-Cs alkyl) 

N — N , and 

G-4 G-5 

E is selected from: 

15 i) 1,2-phenylene optionally substituted with one of R 3 , R 4 , or both R 3 and 

R 4 ; 

ii) a naphthalene ring, provided that when G and Y are attached to the same 
ring, then G and Y are attached to adjacent ring members, the naphthalene 
ring optionally substituted with one of R 3 , R 4 , or both R 3 and R 4 ; and 
20 iii) a ring system selected from 5 to 12-membered monocyclic and fused 

bicyclic aromatic heterocyclic ring systems, each heterocyclic ring system 
containing 1 to 6 heteroatoms independently selected from the group 
nitrogen, oxygen, and sulfur, provided that each heterocyclic ring system 
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contains no more than 4 nitrogens, no more than 2 oxygens, and no more 
than 2 sulfurs, each fused bicyclic ting system optionally containing one 
nonaromatic ring that optionally includes one or two Q as ring members and 
optionally includes one or two ring members independently selected from 
C(=0) and S(0) 2 , provided that G is attached to an aromatic ring, and when 
G and Y are attached to the same ring, then G and Y are attached to adjacent 
ring members, each aromatic heterocyclic ring system optionally substituted 
with one of R 3 , R 4 or both R 3 and R 4 ; 

A is N or CR 14 ; 

Bis Q;S;orNR 5 ; 

each W is independently O; S; NH; N(C r C 6 alkyl); or NO(C r C 6 alkyl); 

X is H; C r C 6 alkyl; C r C 6 haloalkyl; C 3 -C 6 cycloalkyl; cyano; NH 2 ; NHR 1 ; 

N(C r C 6 alky^R 1 ; NH(C r C 6 alkoxy); or N(C r C 6 alkoxy)R!; 

X I is C r C 6 alkoxy; C r Cg haloalkoxy; C 2 -C 6 alkenyioxy; C 2 -Cg haloalkenyloxy; 

C 2 -Cg alkynyloxy; C 2 -Cg haloalkynyloxy; C 3 -Cg cycloalkoxy; Cj-Cg 
alkylthio; C r C 6 haloalkylthio; C 2 -Cg alkenylthio; C 2 -C6 haloalkenylthio; 
C 2 -Cg alkynylthio; C 2 -Cg haloalkynylthio; C 3 -Cg cycloalkylthio; Cj-Cg 
alkylsulfinyl; C^-Cg haloalkylsulfinyl; C 2 -Cg alkenylsulfinyl; C 2 -Cg 
haloalkenylsulfinyl; C 2 -Cg alkynylsulfinyl; C 2 -Cg haloalkynylsulfinyl; C 3 -Cg 
cycloalkylsulfinyl; C r C 6 alkylsulfonyl; Cj-Cg haloalkylsulfonyl; C 2 ~Cg 
alkenylsulfonyl; C 2 -Cg haloalkenylsulfonyl; C 2 -C 6 alkynylsulfonyl; C 2 -C 6 
haloalkynylsulfonyl; C 3 -Cg cycloalkylsulfonyl; halogen; or X; 

each R 1 is independently Cj-Cg alkyl; Cj-Cg haloalkyl; C 2 -Cg alkenyl; C 2 -Cg 
haloalkenyl; C 2 -Cg alkynyl; C 2 -Cg haloalkynyl; C 3 -C 6 cycloalkyl; Cj-Cg 
alkoxy; formyl; C 2 -C4 alkylcarbonyl; or C 2 -C4 alkoxycarbonyl; provided that 
when G is G-4, then only one of R 1 can be Cj-Cg alkoxy; 

R 2 is H; C r C 6 alkyl; C r C 6 haloalkyl; C 2 -C 6 alkenyl; C 2 -Cg haloalkenyl; C 2 -C 6 
alkynyl; C 2 »Cg haloalkynyl; C 3 -Cg cycloalkyl; C 2 -C 4 alkylcarbonyl; C 2 -C 4 
alkoxycarbonyl; hydroxy; Cj-C 2 alkoxy; or acetyloxy; 

R 3 and R 4 are each independently halogen; cyano; nitro; hydroxy; Cj-Cg alkyl; 
C r C 6 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C 6 alkynyl; C 2 -C 6 
haloalkynyl; C r C 6 alkoxy; C r C 6 haloalkoxy; C 2 -C 6 alkenyioxy; C 2 -C 6 
alkynyloxy; C r Cg alkylthio; Cj-Cg alkylsulfinyl; CpCg alkylsulfonyl; formyl; 
C r Cg alkylcarbonyl; C 2 -Cg alkoxycarbonyl; NH 2 C(0); 
(C r C 4 alkyl)NHC(O); (C r C 4 alkyl) 2 NC(Q); Si(R 25 ) 3 ; Ge(R 25 ) 3 ; 



96/36229 



PCT/US96/06507 



163 

(R 25 >3Si-CsC-; or phenyl, phenylethynyl, benzoyl, or phenylsulfonyl each 
substituted with R 8 and optionally substituted with one or more R*0; or 
when E is 1,2-phenylene and R 3 and R 4 are attached to adjacent atoms, R 3 and R 4 
can be taken together as C3-C5 alkylene, C3-C5 haloalkylene, C3-C5 
alkenylene or C3-C5 haloalkenylene each optionally substituted with 1-2 
C r C 3 alkyl; 

R 5 is H; C r C 6 alkyl; C r C 6 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C 6 
alkynyl; C 2 -C 6 haloalkynyl; C 3 -C 6 cycloalkyl; C 2 -C 4 alkylcarbonyl; or C 2 -C 4 
alkoxycarbonyl; 

Y is -O-; -S(0) n -; -NRI 5 -; -C(=0)-; -CH(ORl5). ; -CHR 6 -; -CHR 6 CHR<>-; 

-CR 6 =CR 6 -; -CsC-; -CHR^O-; -OCHR 15 -; -CHRl5s(0) n -; -S(0) n CHR 15 -; 
-CHRl5o-N=C(R7)-; -(R7)C=N-OCH(R J 5)-; -C(R 7 )=N-0-; -0-N=C(R 7 )-; 
-CHRl5oC(=0)N(R 15 )-; -CHR 15 OC(=S)N(R 15 )-; -CHRl50C(=0)0-; 
-CHR150C(=S)0-; -CHR 15 OC(=0)S-; -CHRl5oC(=S)S-; 
-CHRl5sC(=0)N(R 15 )-; -CHR 15 SC(=S)N(Rl5). ; -CHRl 5 SC(=0)0-; 
-CHR^SC^O-; -CHR15SC(=0)S-; -CHRl5sC(=S)S-; 
-CHRl5sC(=NRl5)S-;-CHRl5N(Rl5)C(=0)N(Rl5)_; 

-CHRl5o-N(R 15 )C(=0)N(Rl5). ; -CHR 15 0-N(R 15 )C(=S)N(R 15 )-; 
-CHR150-N=C(R 7 )NR15. ; -CHRl 5 0-N=C(R 7 )OCH 2 -; 
-CHR15o-N=C(R7)-N=N-;-CHR 15 0-N=C(R 7 )-C(=0)-; 
-CHR150-N=C(R7)-C(=N-A2-Zl)-Al-; 

-CHRl5o-N=C(R 7 )-C(R 7 )=N-A2-A 3 -; -CHRl50-N=C(-C(R 7 )=N-A2-Zl)-; 

-CHR 15 0-N=C(R 7 )-CH 2 0-;-CHR 15 0-N=C(R7)-CH 2 S-; 

-0-CH 2 CH 2 0-N=C(R 7 )-; -CHRl50-C(Rl5)=C(R7)-; -CHR 15 0-C(R7)=N-; 

-CHRl5S-C(R 7 )=N-; -C(R 7 )=N-NR 15 -; -CH=N-N=C(R7)-; 

-CHR15n(R15)_n=C(R 7 )-; -CHR I5 N(COCH 3 )-N=C(R 7 )-; 

-0C(=S)NR15C(=0)-; -CHR6-C(=Wl)-A 1 -; -CHR6cHR6-C(=W1)-A 1 -; 

^CR 6 =CR6-C(=Wl)-Al-; -OC-C^W^-A 1 -; -N=CR6-C(=Wl)-Al-; or a 

direct bond; and the directionality of the Y linkage is defined such that the 

moiety depicted on the left side of the linkage is bonded to E and the moiety 

on the right side of the linkage is bonded to Z; 
Z 1 is H or -A 3 -Z; 
Wl is O or S; 

A 1 is O; S; NR 15 ; or a direct bond; 

A 2 is O; NR 15 ; or a direct bond; 

A 3 is -C(=0)-; -S(0) 2 -; or a direct bond; 
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each R 6 is independently H; 1-2 CH 3 ; C 2 -C 3 alkyl; C2-C3 alkoxy; C 3 -C 6 

cycloalkyl; formylamino; C2-C4 alkylcarbonylamino; C2-C4 

alkoxycarbonylamino; NH 2 C(0)NH; (C r C 3 alkyl)NHC(0)NH; 

(C r C 3 alkyl) 2 NC(0)NH; N(Cj-C 3 alkyl) 2 ; piperidinyl; morpholinyl; J 
5 1-2 halogen; cyano; or nitro; 

each R 7 is independently H; Cj-Cg alkyl; C^-C^ haloalkyl; Cj-Cg alkoxy; Cj-Cg ' 

haloalkoxy; Cj-C 6 alkylthio; C r C 6 alkylsulfinyl; Cj-C 6 alkylsulfonyl; C r C 6 

haloalkylthio; Cj-Cg haloalkylsulfinyl; Cj-Cg haloalkylsulfonyl; C2-C5 

alkenyl; C2-C5 haloalkenyl; C2-Cg alkynyl; C2~C 6 haloalkynyl; C 3 -C 6 
10 cycloalkyl; C2-C4 alkylcarbonyl; C 2 -C 4 alkoxycarbonyl; halogen; cyano; 

nitro; hydroxy; amino; NH(C r Cg alkyl); N(C r C 6 alkyl) 2 ; or morpholinyl; 
each Z is independently selected from: 

i) Cj-Cjo alkyl, C2-C10 alkenyl, and C 2 "C 10 alkynyl each substituted with R 9 

and optionally substituted with one or more R 10 ; 
15 ii) C 3 -Cg cycloalkyl, C 3 -C 8 cycloalkenyl and phenyl each substituted with R 9 

and optionally substituted with one or more R 10 ; 

iii) a ring system selected from 3 to 14-membered monocyclic, fused bicyclic 
and fused tricyclic nonaromatic heterocyclic ring systems and 5 to 
14-membered monocyclic, fused bicyclic and fused tricyclic aromatic 

20 heterocyclic ring systems, each heterocyclic ring system containing 1 to 6 

heteroatoms independently selected from the group nitrogen, oxygen, and 
sulfur, provided that each heterocyclic ring system contains no more than 4 
nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 
nonaromatic or aromatic heterocyclic ring system substituted with R 9 and 

25 optionally substituted with one or more R 10 ; 

iv) a multicyclic ring system selected from 8 to 14-membered fused-bicyclic 
and fused-tricyclic ring systems which are an aromatic carbocyclic ring 
system, a nonaromatic carbocyclic ring system, or a ring system containing 
one or two nonaromatic rings that each include one or two Q as ring 

30 members and one or two ring members independently selected from C(=0) 

and S(0)2> and any remaining rings as aromatic carbocyclic rings, each > 
multicyclic ring system substituted with R 9 and optionally substituted with 
one or more R 10 ; and 

v) adamantyl substituted with R 9 and optionally substituted with one or more 
35 RIO; 
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each Q is independently selected from the group -CHR 13 -, -NR 13 -, -O, and 
~S(0) pS 

R 8 is H; 1-2 halogen; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkoxy; C r C 6 
haloalkoxy; C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C^ alkynyl; C r C 6 
alkylthio; Ci-Q haloalkylthio; Cj-Cg alkylsulfinyl; C^Cg alkylsulfonyl; 
C3-C 6 cycloalkyl; C 3 -C 6 alkenyloxy; C0 2 (C r C 6 alkyl); NH(C r C 6 alkyl); 
N(C r C 6 alkyl) 2 ; cyano; nitro; SiR 19 R 20 R 21 ; or GeR 19 R 20 R 2 *; 

R 9 is H; 1-2 halogen; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkenyl; C 2 -C 6 

haloalkenyl; C 2 -C 6 alkynyl; C 2 -C^ haloalkynyl; C 3 -C 6 cycloalkyl or C 3 -C 6 
cycloalkenyl each optionally substituted with at least one member selected 
from 1-2 halogen, 1-2 C r C 3 alkyl, 1-2 C r C 3 alkoxy, and one phenyl 
optionally substituted with halogen, C 3 -C 4 alkyl, Cj-C^ haloalkyl, Cj-C 4 
alkoxy, Cj-C 4 haloalkoxy, nitro or cyano; C 2 -C 6 alkoxyalkyl; C 2 -C 6 
alkylthioalkyl; C 3 -C 6 alkoxyalkynyl; C 7 -C 10 tetrahydropyranyloxyalkynyl; 
benzyloxymethyl; Cj-C 6 alkoxy; C r C 6 haloalkoxy; C 3 ~Cg alkenyloxy; 
C 3 -C 6 haloalkenyloxy; C 3 -C 6 alkynyloxy; C 3 -C 6 haloalkynyloxy; C r C 6 
cycloalkoxy; C 2 -C 6 alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; C 2 -C 6 
alkylthioalkoxy; C r C 6 alkylthio; C r C 6 haloalkylthio; C r C 6 alkylsulfinyl; 
C r C 6 haloalkylsulfinyl; C r C 6 alkylsulfonyl; C r C 6 haloalkylsulfonyl; C 3 -C< 
alkenylthio; C 3 -C 6 haloalkenylthio; C 2 -C 6 alkylthioalkylthio; 
C0 2 (C r C 6 alkyl); NH(C r C 6 alkyl); N(C r C 6 alkyl) 2 ; -C(RlS)==NORl7; 
cyano; nitro; SF 5 ; SiR 22 R 23 R 24 ; or GeR 22 R 23 R 24 ; or R 9 is phenyl, benzyl, 
benzyloxy, benzoyl, phenoxy, phenylethynyl, phenylthio, phenylsulfonyl, 
pyridinyl, pyridinyloxy, pyridinylmethyloxy, pyridinylethynyl, pyridinylthio, 
thienyl, thienyloxy, furanyl, furanyloxy, pyrimidinyl, pyrimidinyloxy or 
pyrimidinylthio each optionally substituted on the aromatic ring with one of 
R 1 K R 12 , or both R» and R* 2 ; 
each R 10 is independently halogen; Cj-C 4 alkyl optionally substituted with 1-3 
C r C 3 alkoxy; C r C 4 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C 6 
alkynyl; C 2 -C 6 haloalkynyl; C 3 -C 6 cycloalkyl; C 2 -C 6 alkoxyalkyl; C 2 - C 6 
alkylthioalkyl; C 3 -C 6 alkoxyalkynyl; C 7 -C 1( ) tetrahydropyranyloxyalkynyl; 
benzyloxymethyl; C r C 4 alkoxy; Ci-C 4 haloalkoxy; C 3 -Cg alkenyloxy; 
C r C 6 haloalkenyloxy; C 3 -C 6 alkynyloxy; C 3 -C 6 haloalkynyloxy; C V C 6 
cycloalkoxy; C 2 -C$ alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; C 2 -C 6 
alkylthioalkoxy; C r C 4 alkylthio; C r C 4 haloalkylthio; C r C 4 alkylsulfinyl; 
C 2 -C 4 haloalkylsulfinyl; C r C 4 alkylsulfonyl; C r C 4 haloalkylsulfonyl; C 3 -C 6 
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i 

r * 

alkenylthio; C 3 -C 6 haloalkenylthio; C 2 -C 6 alkylthioalkylthio; nitro; cyano; 
thiocyanato; hydroxy; N(R 26 ) 2 ; SF 5 ; Si(R 2 5) 3 ; Ge(R 25 ) 3 ; (R 2 5) 3 Si-CsC-; 
OSi(R 25 ) 3 ; OGe(R 25 ) 3 ; C(=0)R 2 6; C(=S)R 2 6; C(=0)OR 2 6; C(=S)OR 26 ; 
C(=0)SR 26 ; C(=S)SR 2 6; C(=0)N(R 2 6) 2 ; C(=S)N(R 26 ) 2 ; OC(=0)R 2 6; 
5 OC(=S)R 26 ; SC(=0)R 2 6; SC(=S)R 26 ; N(R 26 )C(=0)R 26 ; N(R 26 )C(=S)R 26 ; 

OC(=0)OR 27 ; OC(=0)SR 27 ; OC(=0)N(R 26 ) 2 ; SC(=0)OR 27 ; SC(=0)SR 27 ; t 
S(0) 2 OR 26 ; S(0) 2 N(R 2 *) 2 ; OS(0) 2 R 27 ; or N(R 26 )S(0) 2 R 27 ; or 
when R 9 and an R 10 are attached to adjacent atoms on Z, R 9 and said adjacently 
attached R 10 can be taken together as -OCH 2 0- or -OCH 2 CH 2 0-; each CH 2 
10 group of said taken together R 9 and R 10 optionally substituted with 1-2 

halogen; or 

when Y and an R 10 are attached to adjacent atoms on Z and Y is 

-CHRl 5 0-N=C(R 7 )-, -0-N=C(R 7 )-, -0-CH 2 CH 2 0-N=C(R 7 )-, 
-CHR 15 0~C(R 15 )=C(R 7 )-, -CH=N-N=C(R 7 )-, -CHR^NCR^^N^CR 7 )- or 
15 -CHR 15 N(COCH 3 )-N=C(R 7 )-, R 7 and said adjacently attached R 10 can be 

taken together as ~(CH 2 ) r -J- such that J is attached to Z; 

J is -CH 2 -; -CH 2 CH 2 -; -OCH 2 -; -CH 2 0-; -SCH 2 ~; -CH 2 S-; -N(R^)CH 2 -; or 
-CH 2 N(R 16 )-; each CH 2 group of said J optionally substituted with 1 to 2 
CH 3 ; 

20 R 1 1 and R 12 are each independently 1-2 halogen; C r C 4 alkyl; C r C 4 haloalkyl; 

C 2 -C 6 alkenyl; C 2 -C 6 haloalkenyl; C 2 -C 6 alkynyl; C 2 -C 6 haloalkynyl; C 2 -C 6 
alkoxyalkyl; C 2 ~C 6 alkylthioalkyl; C 3 -C 6 alkoxyalkynyl; C 7 -C 10 
tetrahydropyranyloxyalkynyl; benzyloxymethyl; Cj-C 4 alkoxy; Cj-C 4 
haloalkoxy; C 3 -C^ alkenyloxy; C 3 -C 6 haloalkenyloxy; C 3 -C6 alkynyloxy; 

25 C 3 -C£ haloalkynyloxy; C 2 -C£ alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; 

C 2 -C 6 alkylthioalkoxy; C r C 4 alkylthio; C r C 4 haloalkylthio; C r C 4 
alkylsulfinyl; Cj-Q haloalkylsulfinyl; C1-C4 alkylsulfonyl; C r C 4 
haloalkylsulfonyl; C 3 -Cg alkenylthio; C^-C^ haloalkenylthio; C 2 -C 6 
alkylthioalkylthio; nitro; cyano; thiocyanato; hydroxy; N(R 26 ) 2 ; SF 5 ; 

30 Si(R 25 ) 3 ; Ge(R 25 ) 3 ; (R 25 ) 3 Si-G=C-; OSi(R 25 ) 3 ; OGe(R 2 5) 3 ; C(=0)R 26 ; 

C(=S)R 26 ; C(=0)OR 2 *; C(=S)OR 26 ; C(=0)SR 26 ; C(=S)SR 26 ; > 
C(=0)N(R 26 ) 2 ; C(=S)N(R 26 ) 2 ; OC(=0)R 26 ; OC(=S)R 26 ; SC(=0)R 26 ; 
SC(=S)R 26 ; N(R 26 )C(=0)R 26 ; N(R 26 )C(=S)R 26 ; OC(=0)OR 27 ; 
OC(=0)SR 27 ; OC(=0)N(R 2 6) 2 ; SC(=0)OR 27 ; SC(=0)SR 27 ; S(0) 2 OR 2 6; 

35 S(0) 2 N(R 26 ) 2 ; OS(0) 2 R 27 ; N(R 26 )S(0) 2 R 27 ; or phenyl, phenoxy, benzyl, 

benzyloxy, phenylsulfonyl, phenylethynyl or pyridinylethynyl, each optionally 



f 
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substituted with halogen, Cj-C4 alkyl, CipC 4 haloalkyl, C r C 4 alkoxy, C 2 -C4 

haloalkoxy, nitro or cyano; 
each R 13 is independently H; C^C^ alkyl; C]-C6 haloalkyl; or phenyl optionally 

substituted with halogen, Ci-C 4 alkyl, C1-C4 haloalkyl, Cj-Qj. alkoxy, CJ-C4 
5 haloalkoxy, nitro or cyano; 

R* 4 is H; halogen; C r C 6 alkyl; Cj-C 6 haloalkyl; C r C 6 alkenyl; C 2 -C 6 haloalkenyl; 

C 2 -C6 alkynyl; C 2 -C^ haloalkynyl; or C3-C6 cycloalkyl; 
each R 15 is independently H; C1-C3 alkyl; C3-C6 cycloalkyl; or phenyl or benzyl, 

each optionally substituted on the phenyl ring with halogen, C1-C4 alkyl, 
10 Cj-C 4 haloalkyl, Cj-C 4 alkoxy, C]-C 4 haloalkoxy, nitro or cyano; or 

when Y is -CHR 15 N(R 15 )C(=0)N(R 15 )-, the two R 15 attached to nitrogen atoms 

on said group can be taken together as -(CH 2 ) S -; or 
when Y is -CHRl5o-N=C(R 7 )NR 15 -, R 7 and the adjacently attached R^ can be 

taken together as -CH 2 -(CH 2 ) S -; -0-(CH 2 ) s -; -S-(CH 2 ) S -; or 
15 -N(C r C 3 alkyl)-(CH 2 ) s s with the directionality of said linkage defined such 

that the moiety depicted on the left side of the linkage is bonded to the 

carbon and the moiety on the right side of the linkage is bonded to the 

nitrogen; 

R 16 , R 17 , and R 18 are each independently H; C r C 3 alkyl; C 3 -C 6 cycloalkyl; or 
20 phenyl optionally substituted with halogen, C r C 4 alkyl, C\-C^ haloalkyl, 

Cj-C 4 alkoxy, Cj-C 4 haloalkoxy, nitro or cyano; 
R 19 , R 20 , R 21 , R 22 R 23 , and R 24 are each independently C r C 6 alkyl; C r C 4 

haloalkyl; C 2 -C 6 alkenyl; Cj-C 4 alkoxy; or phenyl; 
each R 25 is independently C r C 4 alkyl; C r C 4 haloalkyl; C 2 -C 4 alkenyl; C r C 4 
25 alkoxy; or phenyl; 

each R 26 is independently H; C x -C 6 alkyl; C r C 6 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 
haloalkenyl; C 2 -C 6 alkynyl; C 2 -C 6 haloalkynyl; C 3 -C 6 cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, Cj-C 4 
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C r C 4 haloalkoxy, nitro or cyano; 
30 each R 27 is independently C r C 6 alkyl; C r C 6 haloalkyl; C 2 -C 6 alkenyl; C 2 -C 6 

haloalkenyl; C 2 -C 6 alkynyl; C 2 -C 6 haloalkynyl; C 3 -C 6 cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, C r C 4 
alkyl, C]-C 4 haloalkyl, Cj-C 4 alkoxy, C]-C 4 haloalkoxy, nitro or cyano; 
n and p are each independently 0, 1 or 2; 
35 r is Oor 1; and 

s is 2 or 3; 
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provided that 

(i) when G is G-l or G-4 and Z is Cj-Cjq alkyl, C 2 -C I0 alkenyl or C 2 -C 10 alkynyl 

each substituted with R 9 and optionally substituted with one or more R 10 , then 
R 9 is phenyl, benzyl, benzyloxy, benzoyl, phenoxy, phenylethynyl, phenylthio, 
5 phenylsulfonyl, pyridinyl, pyridinyloxy, pyridinylmethyloxy, pyridinylethynyl, 

pyridinylthio, thienyl, thienyloxy, furanyl, furanyloxy, pyrimidinyl, 
pyrimidinyloxy or pyrimidinylthio each optionally substituted on the aromatic 
ring with one of R 11 , R 12 , or both R 11 and R 12 ; 

(ii) when G is G-2, X is H, C r C 6 alkyl, C r C 6 haloalkyl, C 3 -C 6 cycloalkyl or NH 2 
10 and Z is C r C 10 alkyl, C 2 -Cio alkenyl or C 2 -Ci 0 alkynyl each substituted with 

R 9 and optionally substituted with one or more R 10 , then R 9 is phenyl, benzyl, 
benzyloxy, benzoyl, phenoxy, phenylethynyl, phenylthio, phenylsulfonyl, 
pyridinyl, pyridinyloxy, pyridinylmethyloxy, pyridinylethynyl, pyridinylthio, 
thienyl, thienyloxy, furanyl, furanyloxy, pyrimidinyl, pyrimidinyloxy or 
15 pyrimidinylthio each optionally substituted on the aromatic ring with one of 

R», R 12 or both R 11 and R 12 ; 
(hi) when G is G-l and A is N, then Y is other than -O-, -S(0) n -, -NR 15 ", -CHR 6 -, 
-CHR 6 CHR<>-, -CR6=CR6-, -oc-, and a direct bond; 

(iv) when G is G-l, A is N and W is S, NH or N(C r C 5 alkyl), then R 2 is other than 
20 H; 

(v) when G is G-3, B is NR 5 , X is H, NH 2 , NHR 1 or N(Cj~C6 alkyOR 1 and Z is 

C r C 10 alkyl, C 2 -C 10 alkenyl or C 2 -C 10 alkynyl each substituted with R 9 and 
optionally substituted with one or more R 10 , then R 9 is phenyl, benzyl, 
benzyloxy, benzoyl, phenoxy, phenylethynyl, phenylthio, phenylsulfonyl, 
25 pyridinyl, pyridinyloxy, pyridinylmethyloxy, pyridinylethynyl, pyridinylthio, 

thienyl, thienyloxy, furanyl, furanyloxy, pyrimidinyl, pyrimidinyloxy or 
pyrimidinylthio each optionally substituted on the aromatic ring with one of 
Rl 1, R 12 or both R 1 1 and Rl 2 ; and 

(vi) when G is G-3, B is NR 5 , X is NH 2 , NHR 1 or N(C r C 6 alkyl)Rl and Y is O or a 
30 direct bond, then Z is other than phenyl substituted with R 9 and optionally 

substituted with one or more R 10 . 
2. A compound of Claim 1 wherein: 

E is selected from the group 1,2-phenylene; 1,5-, 1,6-, 1,7-, 1,8-, 2,6-, 2,7-, 1,2-, 
and 2,3-naphthalenediyl; l/f-pyrrole-1,2-, 2,3- and 3,4-diyl; 2,3- and 
35 3,4-furandiyl; 2,3- and 3,4-thiophenediyl; l#-pyrazole- 1 ,5-, 3,4- and 

4,5-diyl; 1 //-imidazole- 1,2-, 4,5- and 1,5-diyl; 3,4- and 4,5-isoxazolediyl; 
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4,5-oxazolediyl; 3,4- and 4,5-isothiazolediyl; 4,5-thiazolediyl; 
l/f-l,2,3-triazole-l,5- and 4,5-diyl; 2#-l,2,3-triazole-4,5-diyl; 
IH- 1 ,2,4-triazole- 1 ,5-diyl; 4H- 1 ,2,4-triazoIe-3 ,4-diyl; 
l,2,3-oxadiazole-4,5-diyl; l,2,5-oxadiazole-3,4-diyl; 
5 l,2,3-thiadiazole-4,5-diyl; l,2,5-thiadiazole-3,4-diyl; lif-tetrazole-l,5-diyl; 

2,3- and 3,4-pyridinediyl; 3,4- and 4,5-pyridazinediyl; 4,5-pyrimidinediyl; 

2.3- pyrazinediyl; l,2,3-triazine-4,5-diyl; l,2,4-triazine-5,6-diyl; 
l//-indole-l,4-, 1,5-, 1,6-, 1,7-, 2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 
1,2-, 2,3-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 

10 2,3-, 4,5-, 5,6- and 6,7-benzofiirandiyl; benzo[ib]thiophene-2,4-, 2,5-, 2,6-, 

2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 2,3-, 4,5-, 5,6- and 6,7-diyl; lif-indazole-1,4-, 
1,5-, 1,6-, 1,7-, 3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 
l//-benzimidazole-l,4-, 1,5-, 1,6-, 1,7-, 2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 
6,7-diyl; l,2-benzisoxazole-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 

15 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-benzoxazolediyl; l,2-benzisothiazole-3,4-, 

3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 
6,7-benzothiazolediyl; 2,5-, 2,6-, 2,7-, 2,8-, 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 
4,7-, 4,8-, 2,3-, 3,4-, 5,6-, 6,7- and 7,8-quinolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 
3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 5,6-, 6,7- and 

20 7,8-isoquinolinediyl; 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 5,6-, 

6.7- and 7,8-cinnolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 5,6-, 6,7- and 

7.8- phthalazinediyl; 2,5-, 2,6-, 2,7-, 2,8-, 4,5-, 4,6-, 4,7-, 4,8-, 5,6-, 6,7- and 
7,8-quinazolinediyl; 2,5-, 2,6-, 2,7-, 2,8-, 2,3-, 5,6-, 6,7- and 
7,8-quinoxalinediyl; l,8,-naphthyridine-2,5-, 2,6-, 2,7-, 3,5-, 3,6-, 4,5-, 2,3- 

25 and 3,4-diyl; 2,6-, 2,7-, 4,6-, 4,7-, 6,7-pteridinediyl; 

pyrazolo[5,l-fc]thiazole-2,6-, 2,7-, 3,6-, 3,7-, 2,3- and 6,7-diyl; 
thiazolo[2,3-c]-l,2,4-triazole-2,5-, 2,6-, 5,6-diyl; 

2-oxo-l,3-benzodioxole-4,5- and 5,6-diyl; l,3-dioxo-l/7-isoindole-2,4-, 2,5-, 
4,5- and 5,6-diyl; 2-oxo-2//-l-benzopyran-3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 
30 4,7-, 4,8-, 5,6-, 6,7- and 7,8-diyl; [l,2,4]triazolo[l,5-a]pyridine-2,5-, 2,6-, 

2,7-, 2,8-, 5,6-, 6,7- and 7,8-diyl; 

3.4- dihydro-2,4-dioxo-2H-l,3-benzoxazine-3,5-, 3,6-, 3,7-, 3,8-, 5,6-, 6,7- 
and 7,8-diyl; 2,3-dihydro-2-oxo-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 

6.7- benzofurandiyl; thieno[3,2-d]thiazole-2,5-, 2,6-, and 5,6-diyl; 

35 5,6,7,8-tetrahydro-2,5-, 2,6-, 2,7-, 2,8-, 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 

4.8- , 2,3- and 3,4-quinolinediyl; 
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23^^^0-1,13-^0X0-1,2^112150^07016-2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- 
and 6,7-diyl; l,3-benzodioxole-2,4-, 2,5-, 4,5- and 5,6-diyl; 2,3-dihydro-2,4-, 
2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-benzofurandiyI; 

2.3- dihydro-l,4-benzodioxin-2,5-, 2,6-, 2,7-, 2,8-, 5,6- and 6,7~diyl; and 
S^J^-tetrahydro^H-cycloheptaf^thiophene^^-, 2,5-, 2,6-, 2,7-, 2,8-, 

3.4- , 3,5-, 3,6-, 3,7-, 3,8-, and 2,3-diyl; each aromatic ring system optionally 
substituted with one of R 3 , R 4 , or both R 3 and R 4 ; 

WisO; 

R 1 is C r C 3 alkyl or C r C 3 haloalkyl; 

R 2 is H; C r C 6 alkyl; C r C 6 haloalkyl; or C 3 -C 6 cycloalkyl; 

R 3 and R 4 are each independently halogen; cyano; nitro; Cj-C^ alkyl; C r C 6 

haloalkyl; Ci~C 6 alkoxy; Cj-Cg haloalkoxy; C r C 6 alkylthio; C r C 6 

alkylsulfonyl; C 2 -C6 alkylcarbonyl; C 2 -C 6 alkoxycarbonyl; (C1-C4 

alkyl)NHC(O); (C 1 -C 4 alkyI) 2 NC(0); benzoyl; or phenylsulfonyl; 
Y is -O-; -CH=CH-; -CsC-; -CH 2 0-; -OCH 2 -; -CH 2 S(0) n -; -CH 2 0-N==C(R 7 )-; 

-(R 7 )C=N-OCH(Rl5)-; -C(R 7 )=N-0; -CH 2 OC(0)NH-; -CH 2 S-C(R 7 )=N-; 

^CH=CR 6 -C(=Wl)-A 1 «; or a direct bond; 
R 7 is H; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkoxy; C r C 6 alkylthio; C r C 6 

alkenyl; C 2 -C$ alkynyl; C 3 -C 6 cycloalkyl; halogen; or cyano; or 
when Y and an R 10 are attached to adjacent atoms on Z and Y is 

-CH 2 0-N=C(R 7 )~, R 7 and said adjacently attached R 10 can be taken 

together as -(CH^-J- such that J is attached to Z; 
Z is selected from the group C r C 10 alkyl; C 3 -C g cycloalkyl; phenyl; naphthalenyl; 

anthracenyl; phenanthrenyl; l//-pyrrolyl; furanyl; thienyl; l//-pyrazolyl; 

l//-imidazolyl; isoxazolyl; oxazolyl; isothiazolyl; thiazolyl; 

l/M,2,3-triazolyl; 2if-l,2,3-triazolyl; li7-l,2,4-triazoIyl;4//-l,2,4-triazolyl; 

1,2,3-oxadiazolyl; 1,2,4-oxadiazolyl; 1,2,5-oxadiazolyl; 1,3,4-oxadiazolyl; 

1,2,3-thiadiazolyl; 1,2,4-thiadiazolyl; 1,2,5-thiadiazolyl; 1,3,4-thiadiazolyl; 

li/-tetrazolyl; 2#~tetrazolyl; pyridinyl; pyridazinyl; pyrimidinyl; pyrazinyl; 

1,3,5-triazinyl; 1,2,4-triazinyl; 1,2,4,5-tetrazinyl; lff-indolyl; benzofuranyl; 

benzo[fe]thiophenyl; 1 Jf-indazolyl; 1/f-benzimidazolyl; benzoxazolyl; 

benzothiazolyl; quinolinyl; isoquinolinyl; cinnolinyl; phthalazinyl; 

quinazolinyl; quinoxalinyl; 1,8-naphthyridinyl; pteridinyl; 

2,3-dihydro-liy-indenyl; 1,2,3,4-tetrahydronaphthalenyl; 

6,7,8,9-tetrahydro-5^-benzocycIoheptenyl; 

5,6,7,8,9,10-hexahydrobenzocyclooctenyl; 2,3-dihydro-3-oxobenzofuranyl; 
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1 .3- dihydro- 1 -oxoisobenzofuranyl; 2,3-dihydro-2-oxobenzofuranyl; 

3.4- dihydro-4-oxo-2#- 1 -benzopyranyl; 
3,4-dihydro- l-oxo-lfl r -2-benzopyranyl; 
3 ,4-dihydro-3-oxo- 1 T/-2 -benzopyranyl ; 

5 3 ,4-dihydro-2-oxo-2H- 1 -benzopyranyl ; 4-oxo-4Z/- 1 -benzopyranyl ; 

2-oxo-2#- 1 -benzopyranyl; 2,3,4,5-tetrahydro-5-oxo- 1 -benzoxepinyl; 
2,3,4,5-tetrahydro-2-oxo- 1 -benzoxepinyl; 
2,3-dihydro- 1 ,3-dioxo- 1/f-isoindolyl; 
1 ,2,3 ,4-tetrahydro- 1 ,3-dioxoisoquinolinyl ; 
10 3 ,4-dihydro-2,4-dioxo-2/?- 1 ,3-benzoxazinyl; 2-oxo- 1 ,3-benzodioxyl; 

23-dihydro-l,13-trioxo-l,2-benzisothiazolyl; 9#-fluorenyl; azulenyl; and 
thiazolo[2,3-c]-l,2,4-triazolyl; each group substituted with R 9 and optionally 
substituted with one or more R 10 ; 
R 9 is H; 1-2 halogen; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkoxy; C r C 6 
15 haloalkoxy; C r C 6 alkylthio; cyano; C0 2 (C r C 6 alkyl); NH(C r C 6 alkyl); 

N(C r C 6 alkyl) 2 ; SiR 22 R 23 R 24 ; or GeR 22 R 23 R 24 ; or R 9 is c r C 6 cycloalkyl, 
phenyl, phenoxy, pyridinyl, pyridinyloxy, pyrimidinyl, or pyrimidinyloxy, each 
optionally substituted with one of R 11 , R 12 , or both R 11 and R 12 ; and 
each R i5 is independently H; Ci-C 3 alkyl; or C$-C 6 cycloalkyL 
20 3. A compound of Claim 2 wherein: 

E is selected from the group 1,2-phenylene; 1,6-, 1,7-, 1,2-, and 

2,3-naphthalenediyl; 2,3- and 3,4-furandiyl; 2,3- and 3,4-thiophenediyl; 2,3- 
and 3,4-pyridinediyl; 4,5-pyriniidinediyl; 2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 
6,7-benzofurandiyl; and benzo[£]thiophene~2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- 
25 and 6,7-diyl; each aromatic ring system optionally substituted with one of R 3 , 

R 4 , or both R 3 and R 4 ; 
Z is selected from the group phenyl; pyridinyl; pyrimidinyl; and naphthalenyl; each 
group substituted with R 9 and optionally substituted with one or more R 10 ; 
R 7 is H; C r C 6 alkyl; C r C 6 haloalkyl; C r C 6 alkoxy; C r C 6 alkylthio; C 2 -C 6 
30 alkenyl; C 2 -Cg alkynyl; cyclopropyl; halogen; or cyano; or 

when Y and an R 10 are attached to adjacent atoms on Z and Y is 

-CH 2 ON=C(R 7 )-, R 7 and said adjacently attached R 10 can be taken 
together as -(CH 2 ) r J- such that J is attached to Z; 
J is -CH 2 - or -CH 2 CH 2 -; and 
35 ris 1. 
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4. A compound of Claim 3 wherein: 

E is selected from the group 1,2-phenylene; 2,3- and 3,4-thiophenediyl; and 2,3- 
and 3,4-pyridinediyl; each aromatic ring system optionally substituted with 
one of R 3 , R 4 , or both R 3 and R 4 ; 
5 B is O or NR 5 ; 

X is C r C 3 alkyl; NHR 1 ; or N(C r C 3 alkyDR 1 ; 

Rl is C r C 3 alkyl; 

R 2 isH or C r C 2 alkyl; 

Y is -O-; -OfeCH-; -CH 2 0-; -CH 2 0-N=C(R 7 )-; -(r7)c=N-OCH(R15) s 
10 -CH 2 OC(==0)NH-; -CH 2 S-C(R 7 )=N-; or -CH=CR 6 -C(=W 1 )-A 1 -; 

R 7 is H; C r C 3 alkyl; C r C 3 haloalkyl; C r C 3 alkoxy; C r C 3 alkylthio; or 

cyclopropyl; and 
each R 15 is independently H; Cj-C 3 alkyl; or cyclopropyl. 

5. A compound of Claim 4 wherein G is G- 1 ; and A is N. 
15 6. A compound of Claim 5 wherein R 2 is methyl. 

7. A compound of Claim 4 wherein G is G-2; A is N; and X is NHR 1 or 
NCCrCgalkyDR 1 . 

8. A compound of Claim 7 wherein R 1 is methyl; and R 2 is methyl. 

9. The compound of Claim 4 which is selected from the group: 
20 1 ,4-dihydro- l-methyl-4-[2- [[[[ 1 -f 3- 

(trifluoromethyl)phenyl]ethyM 
one; 

1 ,4-dihydro- l-methyl-4-[2-[[[[ l-[3- 
(trimethylsUyl)phenyl^ 
25 2,4-dihydro-2-methyl-5-(methylaminoH-[2-[[[[ 1 -[3- 

(trimethylsilyl)phenyl]ethyhdene]amino]oxy]methyl]phenyl]-3^ 1 ,2,4-triazol-3- 
one; and 

2,4-dihydro-2,5-dimethyl-4-[2-[[[[l-[3- 

(trifluoromethyl)phenyl]ethyhdene]amino]oxy]methyl]phenyl]-3/f- 1 ,2,4-triazol- 
30 3-one. 

10. A fungicidal composition comprising a fungicidally effective amount of a 
compound of Claim 1 and at least one of a surfactant, a solid diluent or a liquid diluent. 

11. A method for controlling plant diseases caused by fungal plant pathogens 
comprising applying to the plant or portion thereof, or to the plant seed or seedling, a 

35 fungicidally effective amount of a compound of Claim 1 . 
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